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m^is^that. it is’ simple, 
: wo Ary- a : 3 
-line and mental. The formulse-on which it is based: 
are given in word form, which renders them applicable in a wide 


variety of situations. They are easy to remember, easy to under- 
Stand and a delight to use. 


The essence of the Vedic syste 
| direct, -one 


| The Vedic system does not have 

| a particular problem or doing a sum; 
| method, and th 
| if one wishes, 
| Special type. 
| 


just one method of solving 
there is always a general 
ere are various other methods which can be used 
or if the sum is recognised as being of a 

This element of choice in th 
even of innovation, together with the ment 
a new dimension to the Study and 
| variety and simplicity of 
the mental practice leads 
mind 


e Vedic system, and 
al approach, brings 
practice of mathematics. The 
the methods brings fun and amusement, 


to a more agile, alert and intelligent 
; and innovation naturally follows. 


Numbers themselves have no existance i 
only applications; 


exist in the mind, 


n the physical world, 
SO also geometry and algebra. The numbers 
which loves simplicity and pattern, and it 
«derlying patterns and relationships, which 

c laws of mathematics, 


is the common ui 
embody the basi 


that constitute the 
Vedic system. 


PROGRAMME 
Prayer : $3 CN. 
17.30 Welcome and Introduction of Chief Guest Dr. G.C. Nayal E 
17.35. — Tnaugmati address Dr. A.S. Arya E 
17.45 


Introduction of Keynote Speaker Dr. S.N. Pandey o 4 
17.50 Keynote Address .- 


ie - 18.50 Vote of Thanks `- pM My 
sc re Prayer 
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The Sutras ( aphorisms) apply to and cover each and every 
chapter of each and every branch of mathematics ( including arith- 
metic, algebra, geometry - plane and solid, trigonometry - plane 
and spherical, conics = geometrical -and analytical, astronomy, 
calculus - differential and integral etc,, etc, In fact, there is 
no part of mathematics, pure or applied, uhich is beyond their 
jurisdiction; £ 

The Sutras are easy to understand, easy to apply and easy to 
remember; and the whole work can be truthfully summarised in one 


word " mental t; 


Suami Bharati Krishen Tirth 


Maharaj ji 


This Workshop consisted of tuo parts. 55 participants 
registered for the Elementary Vedic Mathematics sessions, There were 
60 registerations for the Advanced course, 


Futher nearly 25 persons attended most cf the sessions without 
registration, 


The response forms ( copy enclosed ) were given to all the 
participants, The summary of their response is as given below, 


Q.No . Yes (%) No. (€) No Comments (4$) 

1 100% - - 

2 97.5% - 2.5% 

3 O25 2.5% 5.0% 

4 95. 0% 2.5% 2.5%. 

5 87.5% 2.5% 10. 0€ 

6 87.5% 75 5. 0% 
| 7 82.55 10. 0% 7.5% 
| 8 90% 5.0% 5. 0% 
| 9 87.55 2.5% 10. 0% 
[o ag -o OTSA - = . 12.5% 
| 11 90. 0% 5 | 10. 0% 
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OPINIONS OF PARTICIPANTS 


~ This is the most interesting and thrilling time of life 
When I came in contact with the tecie Mathematics it gave such a 
pleasure so that I can't explain it in words, Being a Mathematics 
teacher I have interest in maths but this Vedic Mathematics made 
me so thrilling it is a golden time for me. Now I am thankful to 


the convenor and Prof. Nic aig ed weal” such an excellent chance, 


Aq argu grat È wale Aad ala R 1 
Vedas are the Eternal Sources of All Knowledge 
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afan afaa aeara 
Everybody Who has bearnt a little about the Vedic Mathematics 
has been thrilled by the superfast, almost magic speed calculation 
procedures of the Vedic Mathematics, 

The Spiritual Study Group at Roorkee has been 
organising,tlementary and fdvencedCourses on Vedic M-thematics since 
Mey, 85, All the participants are asked to fill up the response 
forms comparing the present system of Mathematics with the Vedic 
system. A total of 11 questions Were asked. The minimum score in 
favour of Vedic Mathematics for any question in any course sofar 
was 80%. Must of the questions got 1004 favour. Further, comments 
of participants are motivating and inspiring for spreading Vedic 
Mathematics 


A fau glimpses of the participants opinions +: 


= A boon for ell competitivs examinations. 

- Cauld never imagine it would be so interesting. 

- Very pleasant, to have this course at the university. 

= How advanced our ancestors Vere even in Mathematics. 

c If Vedic Maths Was taught in every School, computers would 
have. developed in India. 

= Excellent course. 

m Uant to learn advanced topics. 

5 Increases devotion towards our INDIA and its anciant NUS 

- Now I wish to leam Sanskrit to know more about our ancient 


Scientific developments. 


i | Every person on earth should have the knowledge of Vedic 


Mathematics. | 
- I£ was a boon to learn Vedic Mathematics in Dushera holidays 


( I had planned for my regular studies ). 
- Want to learn more about Vedic Mathematics like fáctomi sanior 


etc, which are difficult in modem system. 


NE Amazing speed, very wide applications covering almost all the 


mathematical operations. e 
= A dynamic step for its introduction in educational system is 


a must. 


- Has created an interest to know more about it. 
= . It can be of great use for children if made part of sysy11abus. 
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Mysterious nature of numbers. After little practice Problems ‘can b 
mentally solved at magic speed. 


Very educative, has much scope for coming generation to start itg 
practice from beginning. 


It is a strong proof of our rich cultural heritage. 


Bv Vedic metnods maths which is a burdoh, be-comes a joy for the 
children. 


ra) 


See 5 the most interesting and thrilling time of my life. Being 
a mathematics teacher I have interest in maths but this Vedic 
Mathematics has thrilled me. When I came in contact with the Vedic 
Mathematics it gave such a pleasure which I can't explain in words, 


A teacher of Adarsh Bal Niketan 


The lectureswere eye openers and most thrilling : | 
A glimpse of the lofty trakking in Himalayas of ancient knowledge i 
Maths, developed with spiritualism. Cudos to SSG. 


A Professor of University 
THE TIMES OF INDIA, NEU DELHI FRIDAY, NOVEMBER 27, 1987 


-Pwo jece wo study. tise of Vedic Maths in Computers 


3 New Delhi, November 26 ( UNI) The recently sot-up Rashtriya Ve 
Vidya Pratishthan ( National Foundation for Vedic studies ) has been 
asked to prepare a project to examine the applicability of -ancient | 
Vedic Mathematics to modern computer Calculations, the human resource 
development minister, Mr. P.V. Narasimha Rao, told the Lok Sabha 
today. 


Replying to supPplementaries by Drs A. K. Patel, he said this 
Was decided after researchers at the California university found out 
that Indian mathematicians of the Vedic period knew and successfully . 
employed ths binery and bther numbers Which formed the basis of the | 
FIOI computer concept, i 
red _ in 
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lhis news has also app 


ee NKanpürEEnEdey Nov.27, 1987 Issue Ancient Capability in. | 
uro po, calculations, 
—-~4, Ráj -'CAanzur Nov, 27, 1987 ( Hindi ) 
3, Navjeevan UKA Mov. 27, 1987 ( Hindi ) 
4. Nav bharat Neu D&lhi, Nov. 27, 1987 ( Hindi ) 
5. Ñationel Herald og 27, 1987 ( English ) 
6. Hindustan Delhi Nov, 27, 1987 ( Hindi ) 
7. Detailed report was“Published in The Hindustan Times, 
Nov, 271987 (F), : 
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(Advanced, ug 
NAME DEPA ALM SN T + 
Indra Gupte ; HS B. wesearch sellow 
Uma 'rore Mathematics ,2..F. 
Ahnishek Srivasteve 5.4. ILL Cival 
Miss Vandana Sudhera | 5t. 1nmn's school ,Fegcher 
F.S. Unrigar | cavil (8/8, 
hiwoish Minal, \darsh Bal hiketen XI 
nita sampal = Teacher ot Amn’ s 
Jerid. Rases" o Lett 
Briti Dess XL 
Smt. genu Bhargava Werden 5° Flat ,uec.UsD 
doy Kumar Verme Koo Do 5 VS AL Ene 
N.B. In addition to the participants listed under the elementary 
course these participants join only the sdvence sessions of the 
work shop. 
s4legates who attended the 
Vedic be ths Workshop 
without formal registration 
Br. D. A. Khenduje Prof, in Mach. angg. UUR 
STi..Dile nam School sacher Scharenpur es 
Sia De yadav 23 33 99 Roorkee 
ori. o. Gpover Xeader in WR : 
Gri, A.K. Kakati i Senior teanna ciu Foliow i » 
Ramesh Choudhary ochool fsecher 4 
Sri, J.P. suecma senior t:ssarch’ Foist Yl 
BiG tio So Ne yak senior X-scerci Fellow T. 
Saci Vikas Sehgal _ school [ese EN. 
Dr, ^.M.C. Srivastava Reader in Civil .sngg. 
Bri. Ws. Badarinath . Aeedor in het, D.P.U. 
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Prof. G.P. privastava 
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P:NEL DISCUSSION t- 
ON 
PERSPECTIVE PLANNING OF VEDIC MATHEM TICS 
held on 16th August 1987 
( Sri Krishen Janamastmi ) r 
in the Conference room of Civil Rngine2ring Department 


University of Roorkee, Roorkee - 


Chai man Prof. A.S. Arya 
Pref. & Head 
Egrth quake Engineering Deptt. 
University of Rcorkee 


Chief Guest : Prof. N. Ce Mathur 
Vice-Chancellor 
University of Rcorkee 


Key Note speaker prof. A. Nicholas - LONDON 


Orgenising secretary Dr. N. Puri 


Special invitees. 


Mr. C. FP. Nigam, Director, 
Rajya Vigyan san sthan 
ALLAH ABAD. 
pr. S. Re Agarwal Department eui gm 


j.edicine,, L-dy.H rding College ` 
Now Delhi 


Dr. Ge H..Vcrmae Secretary: Vidya Bharati 
: New Delhi 


Shri. S. K. Kapcor Senior Judicial Majistrate 
: ROHTAK ; 
Shri. S. Ke Teneja jxecutive mgineer DDA 
DELHI 
Shri. se Ne Agarwal ' Yoga Teacher Chandigarh 
Swami Keshwanan daj i Divine life Society Hrishikesh : 
Mr. M. Ne Tiwari P & T Kanpur i d 
Dr. G.C. Nav ak. Prof. & Head, Civil Engg. Deptt. 
\ U. © Re Roorkee e s 
i Dies SeN. Bandey Prof. Maths. Deptt. U.O.R. 4 
Dr. Ge Se Agarwal Reader, Maths. Deptt. U.O-R. 
Dr. J.e Le Gaindhar Prof. Mechanical Engg. Deptt. U 
Dr. J.P. Singhal Reeder, Mechanical Engg- Deptt l 
Prof. G. Fe Srivastava . Prof. We R- D. T. Co ^ o 
Sh. He Se Badrinath Reader, We Re De me. "led E 
Dro Pogo share Reader, Metallurgical mgg Dep ( 


"Reader, Chemiczl Engg.« 
Lecturer,Civil Engg- D 
Research Scientist, ci 

BS as 


Sh. T.N.S. Mathur 
Dre EM D: Forey 
= 8h. Himan shu Joshi 
- Miss anita Remp al 
Usha Rani ; 
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This uorkshop on Vedic UE pecus consisted: of several 
expert lectures alonguith practice sessions, The brief outline of 


different sessions is as under ; 


DATE Topic : i Teachers 
Ro Blo Bt Inaugration and Inaugral add, Oz. A.S. Arya , Head, Eq. Engg. 
Keynote lecture Dr, N.«Puri 
Nikhilam - Multiplication Or. Ne (mnm 67 


Y 


ONES Urdhava, Recurring decimals Prof. A. Nicholas 
| Vodic Code: & Vinculum Dr. N. Puri 
practice Session Dr. P.S. Mishra 
Km. Pragati Goel 
9, Gs. (8 Lecture - Nikhilam division : 
Caravartaya division and Dr. P.S. Mishra 
checking of division. 
practice Session . Shri H.S. Badrinath 5 ; 
Dr. P.S., Mishra 
‘tig Bo EY Maths un Pingures Shri T.R. Raju 
General mothod of division Prof. Â. Nicholas 2s 
and Algebraic division 
Practice Session Dr. P.S. Mishra : : 3 
; Km, Pragati Goèl m 
44. 8. 97 . Maths on fingers -II - Shri To R. Raju 
Algebra & Factorisation Prof. A. Nichclas a 
; v. ‘ E M 
j n 
Practice Session Dr. P.S. Mishra id 


Shri H. S. Badrinath 


12. 8. 87 Integration in one line 3 Y 
(AC eed ee /? Prof. A. Nicholas —— 


Practice Session Dr. N. Puri 

| . Km. Pragati 
Evaluation of determinants Prof. A. 
and inversion of Moses : 


Solution of Simoltononu s 
ce ee 


14. 


16. 


17. 
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Be ut 3 Ani Oversiew of Vedic Maths, 
nonlinear differential equations, 
ordinary and partial 


Practicr Session 


Trigonometrical functions 

8. 87 Mathematical basis of Vedic Texts 
Practice Session 
Kepler's Equation 


8. 8" Alpha Numeric Code 
Calcuius 


8. 87 Differential Equation 
Linear and.nonlinear 


OPINIONS OF PARTICIPANTS 


reer ee eret 


prof. Ae Nicholas 


Dr. G.S. Agarwal 
Km. Pragati Goel 


Prof. A. Nicholas 
Vite o.Kk. Kapoux 


Dr. N. Puri 


Drs oss Miemie 


Prof, A. Nicholas 


Dr. S.N. Agarual 


prof. A, Nicholas 


Prof, A. Nicholas 


— There is an urgent need that there things should get exposed 


to the messes end get it pupularized. 


- The programme uas Well designed the Sepaekers were experts & 
Well chosen for their. dedication to Vedic Mathematics and 

exponents like Shankaracharya, The lecture were eye opener. an 
most thrilling. A glimpse of the lofty trakking in Himalyays 0 


ancient knoWledge in Maths, developed with Spiritualism, Cudos 


to SSG, 


The panel discussion of expert educationists planned 


on 16th Auge, 1987 . 


Theme 42 


a perspective Planning of Vedic Mathematics and its 


Computational Potentialities. " 
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Project to study 


yarkay Aaa uer (AISA ) 


use of Vedic 


maths in computers 


NEW DELHI, November 26 ( UNI) The recently set-up Rashtriy- Ved 
Vidya Pratishthan ( National foundation for Vedic studies ) has 
been asked to prepare a project to examine the applicability of 
ancient Vedió mathematics to modern computer calculations, the 
humnen resource development minister. Mr. P. V. Narasimha Rao, 
told the Lok Sabha todya. 


Replying to supplementaries by Dr. A. K. Patel, ne szid this 
was decided after researchers at the Celifornia university found 
out thet Indian mathematicians of the Vedic period knew and 
successfully employed the binary and other numbers which formed 

the basis of the modern computer concept. 


Mr. Rao said the pratishthan, primarily set up " threc-four 
months back " would try to relate the Vedas, the Vedangas and 
Upvedas to modern times. 


The human resource development minister said the grcat 
temples of Indian, which have " stood the test of time" demonstra’ 
the precision of Vedic methematics employed in their camplicated 
design and architecture. 


This news | has also P CREER in 


4. PATRIKA, Kanpur Friday Nov. 27,1987 issue Ancient Capabiliv 
in hi-tech calcuiatiens. 
De Aaj - Kanpur Nov. 27; 1987 (Hindi) : 
3. Navjeevan Lucknow Nov. 27,1987, (Hindi) 
he Nav bharat New Delhi, Nov. 27,1987 (Hindi) 
5. National Herald Nov. 27,1987 (English) 
S Hindustan Delhi Nov. 27,1987 (Hindi) 
To Pataited report in 
Hindustan 


is reproduced at the back etc. etc. 
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New Delhi Friday November 27, 1987 


VEDIC INDIANS. KNEW OF BINARY SYSTEM, 
= x É oA v 


Hindustan Times Correspondent 


New Delhi , Nov. 26 - The binary system ( zero and one ) which is 
the base of the entire computer(s) system was available in the Ved 
thousands of years ago. Minister for Himan Resource Development 
P.V. Narasimba Rao said in the Lok Sabha today. 


Replying to a. question on Vedic mathematics by BIP 
member A. K. Patel, Mr. Rao said that a well- known Vedic scholar, 
the SUGHNSSURECHIUE T, of the Govardhan Peeth, had brought our a volum 
in the sixties in which he had given 16 " sutras " in Vedic lore an 
proved that all complicated computations could be solved on the 
basis of these sutras more easily than was being followed so far, 


Mr. Rao, himself a reputed scholar, said the new 
mathematics introdueed in the éountry in the sixties to which | 
objections were raised was based on numbers. Todey's computers ‘too 
were based on numbers, Apart from the decimal system, ( which ad 
10 as the base ) there was a base of 16 as well as two (zero and 
one ) now used in the computer exui These were available in the | 


Vedas. 
He told Dr. Patel that reseerchers in Britain hed found 


that the Vedic mathematics was useful in checking results of comput 
calculations and was opening new vistas in other fields too, They 


were amazed, Mr. Rao said, that apart from the gift of zero to the | 
world of mathematics, ancient Indians, were familar with the binary 


system too. 
Some scholars in India, he said in reply to the main. 


question tabled by the BJP member, were known to be engaged in the | 
study and propagation of Vedic mathematics. Rashtriya Ved Pratis: e 
which had recently becn set up, was considering the preparation of | 
project to encourage Vedic mathematics and its application to 
computer calculations, 
The Pratisthan was set up only three or four months ag 

but the results seemed to be encouraging, the Minister said. — 

: Mr, Rao said these lores were available in what were 
: known as the Upa-Vedas. . For example "sthapatya'(architecture),was 
known in ancient India and the temples built on the basis of such 
- knowledge had stood the test of time, : j 
T eg "We are all interested to see what we can give back 
to the west which we know thousands of years ago‘ he said, 
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Advance Course is in 


the hater half. 
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Base System 

Vinculum 
Multiplication 

The Generel Method of 
Multiplic: tion 
Multiplication check 


Recurring decimals 


Nikhilom division . 
Paravartaya division 
Algebraic division 
Straight division 
Division check 


Vedic 


Daeg tet 


Numeric Code. ee 
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CHAPTER-1 


BASE SYSTEM 


In Vedic Mathematics the base system is very freguently 
used to reduce the computations involved. The base is consi- 
dered to be the powers of 10. For example 10, 100, 1000, 
10,000 and so on are the different bases. 


Deviation from the Base: 
1. We should take, as base, for our calculations, that power 
of 10 which is nearest to the number. 


2. For the numbers more than the base, the portion of the 
number exceeding the base is written with a +ve Sign in 
front of the number. 


3. For the number below the base, we substract the number 
from the base and write down the remainder in front of 
the number with a -ve Sign. This deviation is directly 
written by using the Nikhilam Sutra. (Sutra No.2). The 

Sutra means All from 9 and last from 10’, 


Examples: 
l.l Say Number is 103 
The base is 100 and the number is 3 more than the base. 
Therefore, 103 is written as |. 102403 
1.2 Say Number is 115 
The base is 100 and the number is 15 more tham the base. 
a Therefore, 115 is written as: R55 
1.3 Say Number is 1012 
Now base is 1000 and the number is 12 more than the base. 
Therefore, 1012 is written ast 1012+012 
1.4 Say Muer is 13 
This time base is 10 and the number is 3 more than the 
"base 
Therefore, 13 is written as: 13+3 
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1.5 


1.6 


lof 


1.9 


1.10 


1.11 


Note: 


base shall have to be used. (To be explained later on, 
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1-2 
Say Number is 10004 ; 
This time base is...... and the number is ....... 
more than the base. s 
Mnene konenn eiee LS written as ses! x... llf. 


Say the Number is 9 

The base is 10 and 10 - 9 gives a remainder of 1, 
therefore 9 is one below the base 10. 

The number 9 is written as: 9-1 

Say the number is 92 

The base is 100 and the number is 8 less than the base 
Therefore 92 is written as: 92 - 08 


Say the number is 991. 
The base is 1000 and the number is 9 below than the base. 


Therefore, 991 is written as: 991 -009 
By Nikhilam Sutra we get 9-9-0.9-9.04nd 10-1- =o 
Therefore deviation-- - 009, 


Say the Number is 75. 
The base is 100 and the number is 25 less than the base. 


- Therefore, 75 is written as: 72225 


Say the Number is 971 


Ihe base is 1000 and the Number is 29 less than the base 


Therefore, 971 is written as: 971-029 
By Nikhilam Sutra we get 9-9-0; 9 - 7 = 2; and 10-1-9 
Therefore deviation = -029. 


Say the number is 9975. 
The base is ...%. and the number iS*.....-. less than the 
base. "T. 


Tnerefore ....... Ïs written as: $e 


If the difference of the ET from the base is very 
large, a suitable sub-base (or working base) can also 
be used. The sub-base is a convenient multiple of 4 
suitable base. For example the number is 4l. If we take 
a base of 10, it is 31 more tham 10. If we take a base 
of 100, it is 59 less than 100. Therefore, it shall not 
be convenient to use a base of 10 or 100 amd a ‘working 


— €—————Á— M 


in subsequent chapters.). 


xd 
& 


CC-0. Gurukul Kangri Collection, Haridwar : 


Digitized by Arya Samaj Foundation Chennai and eGangotri -A 


ANa 3 | 


Vineulua ` E 
3.1 INTRODUCTION 


Ia tcs previous chester we have seen how we can use the 


Wikhilem Sutra en. seduce say of the operators for writing. 


i 
tasles to be at the most equel to 5. this is a unique facet of 
Vedic Mətheme tirs, "rough this orocess the comoutetions become | 
far more easier then otherwise, As e matter of fact the unique j 


concept of Vineulum in the Vedic me theme sics is & very int res- 
ting end useful device, 

we are generaily aot femilier with this epproech, therefoue 
ociore usiag tnis Vincuium egproech for edaition, nultiplicetion, 
division ano squaring ete. it is iuportent vo become femiliar 
wit. ic. Znroogh tnis approach we cen make it suce that we hrve 
almost never to operete oigits lasger then 5. 
3.2 THR APPROACH 

In the Vinculem process we take the comolemenc of the 
digits bigger than 5 with e negetive sign, end a positive ce:ry 
over to the next nigher order digit. 


Illustration l: Let us take the number 9. 9-10-1, therefore 9 


is l less than 10. This we cen also write es 11, where I et the 
unit ploce mesns 1 with a negative sign. For further ooerations 
we can use 11 ire eed of 9. ‘the property =f the numbers is unchar 
ena we con add, multiply etc. in the usual menner. However, we —— 
have to keep in aina thet the l is always appearing as -l. 
In the reverse order, when we need to no:malise, 
iL = ipo lasg 
Illustration 2 B 29 = 3u - L. taa 
‘nas can be written as 3l. d 
d : S 
lliustretion 21.5237 


So we fina thet we take the c 


40 - 3 e 43 


"o 
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Gham 5 and write this with a ber indic^tiag the negative Sign 
3 


ənd increase the «igit at the next higher plece, 
e ^ 


M 
Co 
= 


Illustration + s 79 = 80 = 1 


So we fina 79 can be written es 81 but since the digit a 
the tenca olece is also very big we can taxe its complement 
(from 10, 10-8 = 2) end increase the digit previous to this by: 


(Oel = 1, therefore 79 b-coues 121) 


It is interesting to uote thet if there ave € few digits 
lerger then 5 appeering together, their collective complement 
cen be directly written by using the Nixhilan Sutra end increas: 
the previous digit by 1. In tide cese 9-7 = 2, 10-9 = 1, giving 
the complement eS 21 ana the previous digit O becomes O* 1 = 1 
Hence 79 = 121, 

Illustration 5 : 2789 

By Nikhilam Sutra, the complement of the lest thres digi 
is 9-7 = 2, 9 = 8 = 1, i0-9 = 1, end thé BEER digit gets 
increased by 1 (3*1 = 4). Therefore, 

3789 = 4211 


Illustration 6 : 296923 


whe complement ot the le:ger digits (369) by Nixhilem 9! 
is 131, Thersfore 

286923 - 313123 | 
Note thet the lest digits 2 and 3 et the tentn end the die oF 
stey on es before, and the digit previous to the bigger ones gf 
inereesed by 1l. p 


Illustration 7 : 353782 


——— 


353782 = 35222 
(fhe complement of 78 is 22) 
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Illustration 8 + 3728193 


3728193) = e 
mhe appliceticn cf che Vinculum process should be well oractised 
before we use it. However, its use makes the couputetion process 


quice vasy end fast. 


Il.ustzetion 9 : 78293 
782893 = 1223113 
Let us further consiacr a few exauples of norwelizing the - 


Vincul.n number, It sneli be Suprisiugly interesting to leern 


thet the Nishilen sutre ea oe used even for the normalizing 
process. The oily difference beiang ther the previous digit is now 
PCA br dba 
Lliustratzon 10 : 3344 

The complement of 3 is 7 and of R is 6, Further,:hch digit 


before the ber digit gets reduced by 1. So that sed = 2 cos 
Wal = 3. 


Therefore Qe cS c " 


Illustration 1l : 3342 


Since thers ere thr.e digits in 6 group we cen use the 


Nixhilaw sutra to straight way write down the eoaplement of 


group, and wé should rewsmber to reduce the digit previous t 
group by l. | 
therefole, by Nixailem 9 - 3 = %)-9 
and 3 - l= 2. | 
As such 3342 - 2658 


Illustration 12 : 


Therefore, 


v r, cba 
E : N x = 4 } Digitized by Arya Samaj Foundation Chennai and eGangotri 
Hh . 

Se, í 
o fiiiseration 13 : 20350121 : | 
| 
s 20340121 = 19659881 
Me Witerme tively, we cen normalize the above number in two Steps | 


20340121 = 21661881 


Mu 


19559881 
Illustration 14 s — 25227 
36227 = 24173 


Noter We may not feel very Conmoreebile to see the numbers bigger 
“then 5 sppeering with a bar, i,e. in the Vinculum form, #5 we 
would not be generally converting the smaller digits into their 
TS VYineulua, However, during the computations of the Vinculum 
UE. numbers we way frequently end up in a situation like this, 


buseussion :- We shell opere te with the vinculum numbeis exectly | 


——— 


in the same man.er as we do with the ordinary nuabers without 


sever vinculum, In other words, we cen understand that the property | 
i 


peT A : 
of these numbers ıs unchenged, However, we hendle them alongwith 


their minus sign in the usual menner. j 
Tuwe cim G o +0213) ; 
- therefore, neigh, = SED 
Tc two Steps we can say 
417871 
397871 


402131 


i 


‘Further prectise shell give us the grip on their system, 


is immensely useful for simplifying the ec .moutetion 
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CHAPTER 7 


COMPOUND. SUBTRACT ION 


Toal Compound Subtraction: 

The process of compound subtraction in Vedic Method 
is converted to a series of simple substraction and addition. 
Once again the Sutra Shudha is deployed whenever the larger 
number of a particular unit is to be substracted from the smaller 
number of the same unit. It is to be noted that in Vedic Method 
there is absolutely no need to convert different units to 4 
single unit as is frenuently done in the nermal procedure. The 
step by step process is illustrated in the following examples: 


T1 o2 odl Vxample 1: 


5 yds JL we 9 inches 
- 2 2 LIL 


——— MÀ —— me ———Ó —— ——M M e e — — —— 


—————————— — ———— — ——— — — —— -— 


Sten.l: 
The number 11 at inches place is bigger than the 
corresponding no.9. Therefore Shudhikaran is required. 


(a) We say Shudha and put a dot above the lower number 
au whe mese wate (27o 


(b) Find thc complément of the lower number from the unit 
size (12) in this case as there are + 12 inches in 1 ft. 
Therefore 12 - 11 = 1 is the complément of the lower number 11 
(from 1 ft the next unit in this case). 


(c) Add this compldment to the upper number. 1 + 9 = 10 
is the answer. : 


‘5 ya i we 9 inch 


We move ^n to next unit (which is ft 
Since the lower number has a dot above this, we ine 
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l. Wherefore 2 + 1 = 3 and 3 is larger than the corresponding 
number at this place (which is 1 in this case). Sudhikaran is 
reguired. 


la) We say Sudha and put a dot above the lower number at 
the next unit ( 2 yds here). 


(5b) The complément of this lower number is computed by sub- 
tracting it from the unit size, which is 5 in this case (as 
bere are 3 ft in 1 yard). Therefore 4 - 3 = 0 is the complément 
of the increased lower number Bo 


(c) Add this complément to the upper number. Therefore 1 + œ 
is the answer. 


5 yd L Pg 9 inches 
- 2 2 11 
rn 
Step 5: 


We move on to the next unit which is yards in this case 


Since the lower number has a dot above this, we increase it by l. 


Therefore 2 +] = 3. In this case the lower number (3) 


is smaller than the upper number (5) as such 5 - 3 = 2 yards is 


the answer. Therefore the final answer is 2 yards 1 ft and 
10 inches. 


NOTE: We obser-e that in the Vedic Method of compound subtrac- 


tion there is no carry over of the unit instead we 
only find out the complement of each number. Ihe later 
being easier, hastens the computation process and also . 


reduces the chances of an error. 


fog o2 Illustration 2- 


1 Decade 3 yrs 3 months 5 days 13 hrs 50 min 30 seconds 
O 2 4 5 115 55 25 
Step 1: 


30 - 25 = 5 secs is the straight answer for the first 
unit (secs in this case). 
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Step 2: 

55 min is larger than the corresponding upper number 
(50). Therefore Shudhikaran is carrie on. We put a dot above 
the number at the next unit (15 hrs). The compigment of 55 is 5 
(60.55), which i added to the upver number (50), therefore 
5 p SO = 03o 


1 decade 3 yrs 3 months 5 days a hrs 50 min 30 seconds 
© 2 4 5 15 55 25 


ee ee RE a RTT OE REET Te nmm 


25 5 


n ee am anmam aarre e PO enar ES rin sn 


raran NOCT er aaia LAY CONT ardir | aar a N an wans RATES VERT TUR arvaaraa twee mc OU 


Step 3: ' 

Move to the next unit (hrs). We find a dot above the 
number which therefore gets increased by 1 (1541-16). The 
lower number is once again larger than the upper number (13) 
therefore the Shudhikaran process is repeated. We put a 
dot above the next number (5). Further the compláment of 16 is 
8(24-16) which is added to the upper number 15, therefore 
8 +13 = 21 is the answer. 


1 decade 3 vrs 3 months 2 days 15 hrs 50 min 30 secs. 
O 2 4 a5) - 55 29 


ee re aa n rr ereraa LE eraan SOTO COTTA norem e oiee ea 


Al 35 5 


eee peers rp em um ans ren Sec Ow Part UTS rs OU eT UT S cA SE airaa: ETO SOY Oh Se ASS SONNE CE TESST CTC! SUES SND Ca d 


Step 4: 


Ww 


Move to the next unit (days) we find a dot above the 
number therefore 5 + 1 = 6. The lower number being larger, 
Shudhikaran is performed. Put a dot at the top of the next 
number (4). Compute the compliment of 6(30 - 6 = 24). Add 24 
to the upper number. Therefore the answer is 24 + 5 = 29. 


Step 5? 

Similarly the process is repeated to complete the 
computation. 
"3" decade 3 yrs 5 months 5 days 15 hrs 50 min 30 secs 
o a m 5 15 55 25 


—————————— RT TL a e = M nmm 


X TERT Ó 19 "TES 21 "95 5 


—— 


he 
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ILLUSTRATION 3 


2 hrs 31 min 29 sec 
4 D , 
0 59 42 


ere ov ere 


RETR ee MR si cave er mn er: —— we e ene 


l hrs 51 min 47 sec 


Finding conversions 


60 sec = 1 min; 60 min = 1 hr 


. Find the deviation of the bigger no. from 60 i.e, 
60 see = 42 sec = 18 Sec. Now we add 18 to 29 Sec., 
we get 47 sec. 
Similarily 29) i db 
60 -60 
than O esL 


L 9 


O47 te 3 Wome 
2c i = l hr 
the result is 1 hr 31 min 11 sec. 
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MULTIPLICATION 


10.1 Introduction: 

It is interesting to note that there is a general 
formula which can be applied to all cases of multiplication. 
This formula is quite easy and Simple. However, there are 
Special cases whére special Vedic procedure gives much simpler, 
easier and quicker solutions. The latter shall be discussed 
first. 


10.2 Nikhilam Sutra: ' 
It reads Nikhilam Navatascaraman Dasateh . The 
literal translation of this crisp Sutra. is 


All from 9 and the last from 10. 


The multiplication procedure based on this Sutra is known 
as the Nikhilam method. This is very convenient method for 
multiplying numbers which are close’ to the base (refer 
chapter 1). The exact use of this Sutra shall be elaborated 
in later, sections. 3 rv - TS UC eae are 


Now the step by Step procedure is outlined in the 
following sections. 


10.3. TYPE-1 


10.3.1 Let us take the simple example of multiplying La by Tal. 


Step 1: We write these numbers in the Vedic base system style oxe 


and get: (Refer chapter 1) 


JUS! G25} 
11-741 
We note that the base is 10 and there is onlylzero in the base. 


Positive sign indicates that both numbers are greater tham the 
base. ^ 


Step 2: The product will have two parts. An inclined dividing 
line should be drawn to demarcate these two parts 


13 cR 
a ae dE 
Step 3: We vertically multiply the excess digits from base. 


aaa ud sfagafa 


] vai! 
az arg wma È alle ser : 
Vedas are thecEternal Sourga, pf, All, Knowledg 
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This product gives us the right hand side portion of the 
answer. In this case 3 x 1 = 3 is the product. 
JU erm 
ll +1 
iD 


Step A:(4) The left hand side of the answer can be arrived at 


by simply adding diagonally any of the two given numbers 
with the deviation (deficit) of the other number from 


base. $ 


Case 1: The first number 13 is added to l, the deficit of 
second number, Therefore qusc equ 


Case 2: The second number 11 is added to 3 the deficit of 
the first number. Therefore ; |^11*45- 


Note: Both of these alternatives gives the same result 
La MUS) 


ll +1 
| i yas 
Step (b): In addition to the above two alternatives the left 
hand side can also be obtained by following two additional 
procedures. 


Case 1: Subtract the base from the sum of the given numbers. 
Here the base is 10 and the sum of the given numbers is 
15 +11 = 24. Therefore, sum-base = 24-10 = 14. 


tae 2: Add the sum of the two deficits to the base. Here 
the Sum of the two deficits is -5 +1 = +4. 
Therefore, base * sum = 10+4 = 14 


Both of these alternatives also give the same correct 
L.H.S. of the answer. 


tep 5:Thus 11 x 13 = 143 "Ug e = 
ia Sab 
14/5 


Note: The Vedic System has this special feature of availability 
of the same result in several easy ways. This feature ca! 
be utilised by the student to verify his answer step by 
step. 


ESSA en oo 
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10.3.2 Further Illustrations DAS ‘ 
JA EA ORIENT 19 - 9 12r 2 I7 E ENS CINE 
Q2 uUi qDN END Xi + 1 57605 MCN NE. M 5 


16/6 16/9 ZEUG 16/7 16/9 

An Important point to be observed is that in each of 
these cases the multiplication of the deficit digits yields s 
single digit. Since the bases in all of them is 10, it has 
only one zero,and as such the single digit answer on the right 
hand side creates no problem. 


10.4  TYPE-2: 


In case of the multiplication problems where the 
deficit multiplication yields digits more than the number of 
zeroSin the base, the excess digits are carriec over to the 
left hand side and added to left hand answer obtained in the 
above mentioned way(Step 4). l ; 


10.5.1  ILLUSTRATIONS:(i) 14 x 15 


15 + 3 TER 34 
Am e 17 + 1/2 = 18/2 = 182 


(ii) 16 x 12 


18 + 1/2 - 19/2 = 192 


E 

Co 
N 
ti 


(iii) 18 x 13 


23/4 
Let us take some illustrations with higher bases: P P. 


(iv) 106 x 105 
106 + 6 PM 


234 


21 + 2/4 


t9 

B 
i 
1 


is 6x js 30. And it Was only uo aite md 
number of zerosin the base (base is 100! ) Ther 
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are permissible.on the r.'.s. and no carry over is required. 


(v) 109 +9 108 +8 102 > 2 
lil «2. 109 +9. 144 + 44 
120 /99 W Jee 146 / 88 


(vi) 111 x 112 


111 + 11 
112 + 12 


A—À — : 


INN 125) 41/522 124/52 = = 12432 
Note: The r.h.s. should be obtained by mentaliy performing the 
vedic method i.e. 


ab d Al 
ESS 
; 13 72 
(vii) 113 x 114 - A Solving R.H.S. 
115 + 13 1545 
114 + 14 eo + 4 
Ley /,8 > i27 $172 128/82 18 / 2 
= 12822 
(vill) 7 k SERE | Solving R.H.S, 
TAN? suena Y 
ALS) d Le) 18 -'8 
135 /,06 = 135+3/O06 = 13806 30 7 6 


10.5 TYPE 3: 


The previous two types have illustrated the point 
that the number of digits on the right hand side of the answer 
must be equal to the number of zeros in the base. In case the 
number of digits exceed the number of zerosin the base,the 
excess digit is carried over to the L.H.S, However, if the 
multiplication of the deficit digits yields the R.H.S. having 
digits less than the number of zero in the base, them we prefix 
the zeros to the R.H.S. so that the total number of oriente SRS 
equal to the number of zercs in the base. 


10.5.1 Multiply 102 x 103 
102 + 2 
103 + 3 
105 /06 


Ihe RH.S. = 5x 2 = = 6, Since the base 100 has two zeros. 
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therefore, we prefix one zero before 6 i.e. we write 06 as the 
Rei oe 


10565 ILLUSTE ^T IONS 


107 x 101 104 x 102 1010 x 1005 
or +7 oh m fn 1010 4 10 
TOES E 102 + 2 1005 + 05 
108 /07 106 7/08 Tor 7o50 
10010 x 10101 1099 x 1001 
10010 +10 | 099 + 99 
TOLON EO 1001 + 01 
PIONO 1100/ 099 
103 x 2312 
The base as 100 
103 + 3 
2312 +2212 
2515 [6636 = 2315 + 66/36 = 2381/36 = 238156 
103 x 13 
Taking base as 10 
103 + 93 
D D ERR 


106 /579 = 106+27/9 = 1335/9 = 1339 

MOS Warp Ae 

In the three types of problems discussed at least one of 
the numbers to be multiplied was just a little more than the 
certain power of 10 which was taken as a base. However, if the 
numbers to be multiplied are just a little below the base, the 
steps to be followed are just the same. (As already explained in 
previous cases) The only difference is that instead of cross 
addition for obtaining the L.H.S. of the answer we do the cross 
savubtraction. However, the other rules regarding digit surplus 
and digit deficit are exactly the same. 


10.6.1 ILLUSTRATIONS 


9x6 6x5 
9-1 Ga dh 
ROT 5-5 
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2 | 
y i: 8 s c 91 x 95 89 x 97 | 
d 98-2 91 - 9 89 - 11 | 
: ; $25. 95 = 7. TESS) | 
V 478 84 / 63 86 / 33 | 
B c 8 x 98 79 x 97 988 x 998 | 
: | 
E 64 - 36 79-21 988 - 12 
3 TOSE Seems QUNM i l l 

62 / 72 meraes 986 /024 


985 x 995 99976 x 99998 | 
985 - 15 99976 - 24 : | 


995 = 5 Bus NP 
980 - 675 99974/ 00048 


Note:- Please note that the deviation of these numbers which 
LA are  . less than the base is obtained directly by using the 
SERE NIKHILAM SUTRA. For example, the deviation of the number 

|... 99976 from the base of 100,000 is obtained by Nikhilam Sutra, 
All from nine and last from ten . Therefore, 9-9 = O0; 
Oe) 059-9 = 0; 9 = 7 = 92; and 10 - 6 = 4. Hence our 
deviation is — 00024 etc. 


1O07 i29 58 
l If one of the multiplying numbers is more than the base 
and the other is less than the base, then the deficits shall 
be positive and negative respectively. The right hand side 
Shall therefore, be negative and the same Shall havo to be 
RET | subtracted from the L.H.S. for obtaining the answer. 


et 19. 7.1 ILLUSTRATIONS — 


——————— 


= 11/103 = 11/7 = 117 


0-24 = = 101/76 = 10176 
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10.7 
105 + 3 
VON eam) 
100/ 09 = 99/100-09 = 9991 
LOAL ess A 
ee 
1017 /084 = 1016/1000-84 = 1016916 
10012 + 12 
e y ; i 
10009/ 0036 = 10008/ 10000-0036 = 100089964 


Note: The right hand portion of the answer is with a -ve sign. 
It is called the Vinculum-portion’. Note that even the 
subtraction of the Vinculum portion can be easily done 
with the aid of the Sutra Nikhilam Navatascaramam Dasatah 
(all from nine and the last from 10). 
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CHAPTER 12 


- NIKHILAM COROLLRIES 


"12.1. INTRODUCTION: The previously illustrated examples were 
all solved by using the Nikhilam Sutra. Some of these examples 
can be more easily done by using Urdhva-TiryaRbhbyam Sutra. 


This sutra is the general formula SUP for all types of 
multiplication. 


However, there are a few more corollaries arising out of 
the Nikhilam Sutra discussed in the previous chapter. He shall 


first learn these corollaries before discussing the Urdhva 
Tiryagwmhyam sutra. 


12.2 THE FIRST COROLLARY 

The first corollary of Nikhilam Sutra is Yavadunam 
Tavadunikrtya Varganca Yojayet . It means what ever the extent 

| of its deficiency lessen it further to that very extent; and 

also set up the square (of that deficiency). 


This sutra essentially deals with squering of the 
numbers. ST 


12.2.1 Illustrations 


CASE 1: The numbers smaller than the base i.e. having -ve 
deficiency 


(i) Bind su square of 6 - 
Step 1: Base 10 and the deficiency is -4 
Step 2: As 6 is 4 less than the base 10, we should further 
decrease it by its deficiency from ‘the base i.e. 4 
in this case. Therefore 6- 4 = 2. This is the IHS of 
our answer. 
2/ 
Step 3: The R.H.S. of the answer is oure taoa as the square of 
the deficiency. In this case RES. z CX 


Since the base is 10 only one ind is sanissible ie) 
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Similarly we can obtain: 


8^ = (6 = 2)» 
9? = lo 5 Ie 


T suia 


4/9 = 49 
6/4 = 64 
8/1 = 81 


Further we can extend the application of Yavadunem sutra 


to larger numbers 

= (92 - 8)/8* 
= (94 - 6)/6° 
95° = (95 - 5)/5? 


98^ a3 Ss cy, 
oy? = (9m = 2/057. 


= l 2 15 


= 84/64 = 8464 
= 88/36 = 8836 
= 90/25 = 9025 
92/16 = 9216 
94/09 = 9409 
98/01 = 9801 


996? = (996. aou = 992/016- 992016 


= (995- 7)/07?.986/049- 986049 


995° = (995- 53/05?.990/025- 990025 
989^ = (989-11 )/011°-978/121=978121 
987^ = (987-13 )/013¢ =974/(13+3)/37 =16/9 = 169= 974169 


ll 


9989? 
9995? 


9989-0011 /0011?- 9978/0121 = 99780121 
9986/0049 = 


99860049 


12.2.2 CASE 2 The numbers greater than the base i.e. having 
positive deficiencies. 


S 


233 4 ix = 


16/9 = 169 


Since the deficiency is +ve, therefore, the number is 
increased by the amount of the deficiency. 


H 
OY 

no 
ll 


16 + 6/6° = 
18 + 8/8? = 
= 20 + 10/10? 
104° 104 + 4/042 
107+ uo 
112° 2112412/12^ 


N H 
© Q0 
N 

uo 


il 


22/76 256 
26/ gh = 324 
30/, 00=40/0 = 400 


= 108/16= 10816 


114/49= 11449 
= 124/, 44212544 


1011? Dane fone 102271228 1022/121 = 1022121 
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COMMENT: The algebraic proof of these methods have also been 
presented by Jagatguru Swami Sri Bharti Krisna 


Tirthaji Maharaja in his book on Vedic Mathematics. 


12.5 THE SECOND COROLLARY 

The second corollary is the Sutra Ekadhikena Purvena. 
This sutra is used as a subsutra in the present case. This is 
a Special case of the first corollary, and is applicable for 
squaring the numbers having 5 as the last digit. It's meaning 
is by one more than the previous one. 


nom Square of 55 

Here the previous digit is 3. The sutra in this 
context teils us to multiply the previous digit (here 5) by 
one more than the previous number (3 +1 = 4). Therefore, 
5 x 4 = 12 is L.H.S. portion of the answer. The R.H.S. is 
simply the vertical multiplication product (5x5=25). 
Therefore 35? = 3xh/5x5 2.1225. 


12.5.2 Illustrations 


25" = 2 x 3/25 = 6/25 = 625 
45° = 4 x 5/25 = 20/25= 2025 
65° = 6 x 7/25 = 42/25= 4225 
85^ = 8.x 9/25 = 72/25= 7225 
75? = 7 x 8/25 = 56/25= 5625 
95° = 9 x 10/25-90/25 = 9025 
1S =e 12/25 s 152/2 > 1922 


il 


155^ = 13x14/25 = 13+35 / 
. 2444 / 25 = 18225 


18/2/ 
145? = 14x15/25 1444 / 
1545 / 25 = 21025 
21/0 
195? 2 19 x 20/25 = 38025 
1552 = 19 ss 16/25- 210/25 = Pip 
185° 2 18 x 19/252 342/25 = 3225 
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Bolte A sub-corollary to this is Antyayor-Dasakopi. This 
sub-sutra indicates that the above rule is also applicable 
to the multiplication of two numbers whose previous part ig 
same ane the sum of the last two digits is-10. 


momo nustration. 


Multiply 34 x 36 
The previous part in both the numbers is same (Sheng 
and the sum of last two digits is 10 (i.e. 4+6 = 10) 


Therefore the Ekadhikena Purvena sutra is 
applicable.: ; 
Step : The previous number is increased by I i.e., 3+1 = 4 
And multiplied with the number. Therefore, 3x4=12 gives the 
L.H.S. portion of the answer. i 


Step 2: The R.H.S. is obtained by the vertical multipli- 
cation as before. Therefore, 4x6 - 24. 


Step 5: So the answer is 34x36 = = 12/24 = 1224 


12.4.2 Further Tdustration 


86 x 84.= 8x9/6xh = 72/24 


= = 7224 
87 x 85 = ex9/7x5 = 72/21 ='7221 
7$ x 77 = 7x8/3x7 = 56/21 = 5621 
64 x.56 = 6x7/hx6 = 42/24 = 4224 


104x106: =10x11/4x6=110/24 -11024 
113x117 -11x12/3x7-132/21 -13221 


- e. 
Further, it is also applicable for the multipli- 


cation of numbers whose last digits together 100,.1000 etc. 
195 x 107 = 1x2/93x7.- 20/651 
693x607 = 6x7/93x7 =420/651 


888x812 = 8x9/88x12 = 720/88+ 78 
12+ 2 
90/ 6 


1 
= 720/1056 = 721/056 = 721056 
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NOTE: Observe the fixation of extra zero on the right of 
Ibat sc portion. 
12.5 THE THIRD COROLLARY 
In mathematical astronomy we frequently require the 
multiplication of multiplier digits consisting entirely of 
nines with other numbers (multiplicand ). For multiplication 
of this type the subsutra  Ekanyunena-Purvena is used. 


1275.1 - CASHEL g MultipliyeGexa9 

According to the sutra the multiplicand has to be 
decreased by 1 (this gives the LHS) and for the R.H.S. subtract 
the L.H.S. from the multiplier .(Get compliments of nines) 


Therefore 6 x 9 = (6-1)/9-(6-1) = 5/4 = 54 


illustrations 


(i) 9x9 = (9-1)/9-(9-1) = 9/1 = Sl 
(11) “12 x 9x (12-1)/9311 = 11/2- 10/102 OC RR 
(111) 13 x99 = (15-2)/(992120 =) 12/8 OA 
(iv) 19 x99 = 18/(99-318) =18/ 81 = 1881 
(v) 778 x999= 777/222 = 777222 
(vi) 9863x999= 9862/.0137 = 98620137 


COMMENT : While obtaining the RAAR S. of the answer, by 
subtracting the L.H.S. from the multiplier(9999) TERE 
digits including zero must be written (9999-9862 = 0137. 


(vit) 3722387x9999999 = 3728386/6271613 =37283866271613 


(viii) 1234567891 2x999999999=12345 678911 / 87654521 088 
=1234567891187654321088 


12.502 GSI ML 

If the e LEEA is having a smalenumber of digits 
than the multiplier, the Sutra Ekanyunena is equally appli- 
cable. 2+ is necessary to fill in the blanks on the left 
with the required number of zeros. The remaining process is 


umalter ed. Poet ; ted 


Illustrations 
(GOV (Sese es iS esI: 07/(99-07) = 07/92 = 792. 
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(ii) 67 x 999 = 067x999 = 066/ 933 = 66933 
(iii) 737x99999 = 00737 x 99999 = 00736/99263 = 
(iv) 83 x 9999999 = 0000082x9999999-0000082/9999917 
| - 829999917 
12.5.3 CASE III (a) If the multiplier consists of smaller number 


of nines following the above procedure, the answer is 
obtained. 


Illustrations 
(i) 17 x 9 = 16/9-16 = 16/7 = 15/10-7 = 15/3 = 153 


(aa) 163 x © = 162/9 - 162 


il 
l 


= co 
162/45? = 162 & 05] 2 
LAR? 3B = WGP 2B = 1467 


Il 
l 


Comments: This case yields vinculum on the R.H.S. 


12.5.4 CASE III (b): The previous approach can be further shortened 
by ^: following steps illustrated and outlined below: 


Step 1: Draw a line to divide the multiplicand into two 
parts. The RHS part having digits equal to the number of 
nines in the multiplier, and LHS having the excess digits. 
. Multiply 42 x 9 
: 4/3 x 9 
Step 2: Subtract one more tham the excess portion (4+1) from 
the multiplicand. This gives the L.H.S. of the answer. 


LS x9 
DN 
5 /8/ 
Step 2: The R.H.S. of the product is obtained by subtracting 


the right hand portion of the miltiplicand by the Nikhilam 
muc henefonej the R.Has. = 10 — 3 = 7 


Therefore, 


4 Jg € gg 
/ -5/ 5 
38/ 7 = 387 
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2m 
1,2 55 9/5 Illustrations 23 
(i) 73x9 . s " 
IESU RO 
7/3 
-8 /05 k 
: GE aia - 657 $ 
(ii) 132 x 9 1 
13 /2 | 
Af i] o 2 | 
ies UU . j 
Na» ey = 1188 
(aan). L22 sc De 
22 x99 
i $22 
120/78 = 120/78 = 12073 
(iv) 4389 x 99 . i 
43/89 i 
"n 89 y 
4345/ 11 TO Ad 
3 
(v) 666778 x 9999 į 
66/6778 / A 
67/ 677 


666711/ 3222 
(vi) 111001 x 999 


m 001 / 
-112/001 


110889/999 


12.5.6: CASE III(C) In case of multiplication 


fied by following the steps ziven here. 


TB ss Gg 
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3). RHS digits are compliments of LHS digits from thes 
(and equal to number of the nine digits). 
. 777/22 
Here ( t £ à LJ 7 
ere €) 7 mc EE 
To get the final LHS, 


ly a Roe ys : o 
The excess digits of LHS are simply subtracted: from 


the raw LHS obtained in (i) 


OR we may say that the excess digits are written in 


TWIT +7 Joa = 0 vinculum form are 
/ 77022 carried to LHS, 


12.5.7 8 Illustrations: 


652 x 99 = 651/ z 48 
651+ 6/48 = 64548 
3687 x 999 = 3686/ 5 313 


3686+ 3/313 = 3683313 
257642 x 9999 = 257641/__ 2358 
25 


eM n RN Soupe cues ES SOS So ee ange iow — po € 


= 257641 + 25/2358 
= 2576162358. - 


BEYA: 


-= e e € A TU mt Aore eee tem 3 - 


z — n. mer 
— —. az Lum sp puke! M UN s. tale d. fors 


SS j 
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Tiga 31 “TH d EIAI 


13.1 INTRODUCTION: 


19a f 


So fer we heve seen the use of the Vedic Sutres for the 
solution of specific types of problems. Now we shell leern 
the simple Vedic general metho of multiplicetion. This methoc 
is besed on the Uróhve-Tiryegvhyem Sutra. The simple meening 
of this Sutre is vertically ené crosswise. But this) Bubba 
very powerful enc epplicsble for solving ea large cless of 
problems in methemetics. Further; alg ab) interesting to point 
out thet this brief Sutre hes meny fold applications. Prof. 
Nicholos and Prof. Williems heve written e full book on 
epplicetions of this Sutra (See news). The step by step 


process is outlined in the following sections: 
13.2 SIMPLIFICATION: 


For understending the application of Urdhve Sutre Se 
‘is importent to first leernthe method of simplifieetion of 
Gifferent numbers of columns. 
Level I: If there ere only 2 digits in & single column we 
just multiply them verticelly to get R the resultant number. 
: U 
dr) x Id. Beh: 


} LJ 


Ej 
[i 


If however the resulting number consists of more then 
one digit, the extra dizit et tenth plece is written below 
the wes mens spece. 

Level 2 : af the simplificr tion consists of two columns wi th 
four digits the resulting number is obteined by cross multi- 
plicetion of the disgonelly opposite digits enc clgebreic 


addition of the proQucts., 
| aaa wd síegafa 


qe ae aa mo ma sere ala da 
Vedas are the Etérfrak.Seurcol-of» Alic/Knowledge 


ay i 


1 Uu 
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L | D d x ' ' 2 j i 
U ig the upper row er teet U 
1 E e LS L 


X, LS Wee lower row end v end U, ere 


the digits in the upper row in the 1st end 2nd column respecti 


vely. Similerly L4 ena Ly ere the digits of the lower row in | 


column 1 end 2 respectively (from right). 
Therefore F = U4 X L5 + U5'x L] 


For exemple M. doc M 


Biases Owe B = cade o2 -7 


terel 5 3: -If we ere simplifying three columns with six digits 


the result she x be obtained by cross multiplying the outer 


| column digits (column 1 end 3) end edding. z $3 
the product of the two digits of the centrel column(colum 


Therefore R = U,xha4USxL4 Vorb, 


Son oe Ape 3 
eae. P 
mec 8 x 1.4, 4 x 1 sagas 


higher plece. 


| S 


we further ada 


2) 


| 
1 
d 


j 


sH 
| 
j 


The extra gigir (1) shall ve written pelow the next 


if we ere simplifying four columns with 8 digits 


pack. pe obteined es the summetion of the foU 


he finst he shell consist of the 


y 
of the outer most two columns (1 ES 


D 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


| 


For example | 03 2 th 
ier se 3-85 (Cum 
Therefore R s 4xt+1x5+2x2+3x3 E 22 


peyel 5, Similerly for 5 columns i. NM L 
R= (U xLg exh, ) «(U5xLj xl, )4 (U5x Da) ete. 


13.3 THE PROCEDURE: 

¿fter uncérsteding the method of simplifying different 
number of columns we cen now leern the step by step process 
of epplying 'Urdhve Sutra! with the help of the following 
exemples. - 

Step 1: Simplify the first column. We stert with the extreme 
left henó column. This Rives the extreme left hend digit of 


the answer. 


&tep'2: We include the second column end simplify the two 


columns to get the second digit of the enswer. 


Step 2: . Simidjerly we go on including one more column, in 


each step, end simplify to get the subseguent perts of the 


answer till the “first column hes operetec upon ell other 


Cop Sc This would give us the result of the procuct upto 


the levels equal to the number ‘of columns in the digits being. 


multiplied.. i 
Stem k: For subsecuent perts of the enswer, sterting from 
the ions column we go on eliminating, one eue c ev Cook St; 
end simplify the reneining columns, till we ere left w: 


the extreme left column, simplificetion of which 


: me extreme left pert of the enswer.' 


Tn eech of these simplifies tic 


L 4 * Ü 
43; ate: ; wit. , 
TA i ; : Digitized by Arya Samaj Foundation Chennai and eGangotri ! 
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13. à ILLUSTRATION 1i 


d E 


Let Emu ter tne multiplicetion or a loy 2 dus 


T 


numbers, — Ee 
X a* " * 
Multiply 13 x 2 21 
a xe edet 
|  $tep 1: We simplify the first column 3 
Ns mex 3 
iai : E 4 
^R 8 = 3 is the extreme right pert of the answer end is 


A 
| written below the first column. 


Step 2 i We opercte the first column with eech of the ad 
seguent columns. We include the second column which on simp 


|." ficetion gives the next digit E | 
DN a | | 
3 


- 
7 is the result et the next level end is written 
| 


d *»4 A 
B c 
et the tenth level. 


With this we € Qao dena the operation of the first colt 


i 


We sdistaeue the first column end simplify the 


columns (here only one column is left) therefore | 


D 


qw 
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Step 1 : We simplify the first column 
Aq oe Uo X dq | P 
= 4x 6 = 24 
Ry = 24 the result is consisting of two digits. 


lh is written et the unit plece end the excess digit (here 2) 


is written below the next level. 


tep 2: Include the second column end simplify 


S 
Ry = U aU 
qm o A AOA ya 6 a LO 
B = 26 therefore 6 is written et the tenth 


plece end excess digit (here 2) is written helow the next 


level, 


' Step STE We eliminete the first column enc simplify 


Multiply 123 by 425. COE 
mele ger 
| | E 17675 
Step 1: Simplify the first column 2 5 


3 2 j 

ECCE E ce 1S 

Ra = 6 is witten et vene UIN 
Step hH: We eca the cerryover digits to 3h 

s "rs ^ atom ONE 
the @igits et the respective level 6/6/4 . 
3-3—— ^ 
egy = 88k 


13.6 ILLUSTRATION 3; 


Ea e DE x Ly 
= 5 Xx Suc 
Bae 15 theretore j is w 


column and excess í 
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E S 


U xlo + U5XL,. 


2322 9 NN ; E 


46 therefore 6 is written et the tenth place onal 


j 

| 

excess Gigit is written below the hundredth column. l 

Step 3: We include the third column end simplify l 
: i. 


= 5x1 + i3 A BD = 2f 


therefore d is written et hunéredth plece enc the excess 


number 2 is written below the next level. This completes the | 
operetion of the pave column on remeining columns. | 
Step ài We eliminete the first column end simplify the 
E eer COUME to compute the next perg oi the answer 


cin esata r 


= 2x14ux2 = 10 
& Te therefore © ig wae entered in the thousencth 


excess digit 1 is written below the next level. 


ee Tn Deom 
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1356 7 
Step 1: Simplify the first column 
Ry = U} 5K L, 
=.4x8 E 32 
F4, = 32 therefore 2 is written in the unit column end 


excess Gigit 3 is written below the tenth column. 
Step 2: We operete the first column with the sabsecuent 
columns, edvencing column by column 

R^ = U,xL, +U 


XL 


2c 


zh x3 + 2x8 = 


12 & 16 
28 


R5 = 28, therefore 8 is written et the tenth plece enc 
2 below the hundredth plece. 
Step 3: Now include the third column à 


R3 = U xL 4U5 xL, «U5xL, 


= 4x6 + 8x8 + 2x3 
SU. Bus 6 
= 9h 


| R3 = 9h; therefore, 4 is written et hundredth plece 
end 9 below thousendth plece. ae 
Step 4s Ineluéing the fourth column : NUS 
Ry = UQxLQ + DQxUjp + Uxo + L3xU, 
4x2 + 7x8 + &xG + 6x2 
8 + 56+ 2h + 12 


400 


‘end the excess number 10 is written below the 


— This completes the operation of the firs 
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Step 5: Blimineting the first column, we will simplifyuth, 
remeining columns (from 2nd to 4th). 
Ry = U xD + U,xb, + Uxla 


2x2 + 7x3 + 6x8 


= he 21 + Le 
= 73 
Bg = 73 therefore 3 is written et ten thousendth plece 
end 7 below the next level. 
Sron O 8 


Further, eliminating the second column enc simplifying the 
remaining two columns — 
Re = U5xly + Uy xI4 
= 8x2 + 7x6 
= 16 + 42 = 58 
Ho = 58 therefore 8 is written at next level thet is 
lekh, enc 5 below the million level. 


Step 7: Now simplifying the lest column, (eliminating 3rd 


column also). 


E, = Uy x Ly, 
= R2 
R = 14 written et the ten lekhs plece 


7824 
2 63 & 


14/373 107/872 NES 
ETT 
2/c /6 /3 ^h P Ins. 


13.8 ILLUSTRATION 5; 


Multiply 2427 x 8882 
: pn: Qu 


j8/6/0/ 
1078/6717. _ 


Spo 
m 
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m À 3 n 
(Oe E 

Ehud pee EE UEM | $^. os Seok : 

= 772 i | jog i 

= 14 ; l j l 

Step 2: R5 = U.xb5 + L4xU, | 

= ?XE + 2x2 | 

= 50 a c (9 E l 


SVED SE B4 = U} xl + U5xl4 + USxLbo 
= 7X8 + hx2 + 2x8 
= 56 + 8 +16 
= 80 d a. 


LI 


Step 4 Ry = UL + U, xl, + Ugxb, + Lj4xU, 


= 2x2 + 7x8 + hx8 + 8x2 
= 4 + 56 + 32 +16 
Ry OS 5 


Now the colum eliminetion process is stertec. 
4 5 ; 
Suea D B = Uxla + L),xU5 + U3XL4 LN 
= 2x8 + 2x8 + ME i 
= 16 + 16 + 32 = 64 
exe + 4x8 
16 « 52 = h& 
2x8 - 16 
2 
e 


— 


16 
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13.9 DISCUSSIONS 


dis The 'Urdheve Sutra! gives us the key procedure for 
multiplying any two numbers. Once the method of simolificə- 
tion is properly understood and prectised the remaining step | 
by step procedure cen be applied in a simple way. The whole 


precess cen be cerried out through simple mental erthemetic, 


Zo After a little practice even the excess cerry over 
digit obteined at ony level need not be written down below th 
next higher level but instesd is directly edded to the simpli 
fication value of the columns et the next level. If this 


epproech is used the final answer cen be obteined in one 


line. 


36 In Vedic method we can also stert computing the 
answer from the left hend side. This method shell te explainë 


in Bushp-2 elong with the use of vinculum epproech. 
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CHAPTER 14 


We MULTIPLIGATION CHECK 
1444 „Aigh Wid Agaa 


In addition ¿o the simplicity, speed and accuracy 
provided by the Vedic Mathematics for the multiplication process, 
it also has a unique feather in its cap, There is an extremely 
simple “Vedic method! for checking the correctness of the multi- 
plication results, using which even a middle standard student 


can check his calculations in Pss than 1 minute time. 


D 


14,2 Procedure 


The very simple, superfast and accurate procedure is 


outlined in the following steps with the help of an example. 


14.2.1 Exemple 1; Multiply 1006 x 1112 
The 'Nikhilam Sutra! is invoked (Refer chapter 7.. 
Therefore 


142 + 12 
106€ + 006 


usa ane an Le SR 


dds) ere = 1118672 


> 


Step 1:. Write down the multiplicand, maker renee and the result 

in three rows in the usual manner and draw a big square in front 

of it. Draw the two diagonals, thereby dividing the inser 

space into 4 triangles. 

Step 2: Add the digits of the top number. If the addition 

; eea S once again add the digits of the result: of addition. 

Repeat this process till the final number is a single digit number. 
in this example 1414142 = 5 is the resulting single number. 

Write this number in the top triangle. " 

Step 3: Add the digits of the lower number i.e. the multiplier. 

If the addition exceeds 9, once again add the digits of t 


result: of this addition. Repeat this process till a single digit 


number is obtained. > < 

In the present example 1404046 = 7, the resulting single 
i a RESIGN 
number has been QR gent md nm ST du T 


Vedas are the Eternal souree,.of All, Knowledge — 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


t 


14/2 
“write this single digit number in the bottom triangle. 
Step A: Multiply the top single digit number in the top trianglal 
with the single digit number in june bottom triangle. Write the 
result adjacent to the right fend side triangle. Add the digits 
of the resulting number. Write down this single digit number 


in the right hand side triangle. 


143 012 IG? 
TE ee || 8 2 8 Bs Wf 
1118672 VAG 5*5 


Step 5: Add the digits of the total result of the multiplication 


35 
8 


Wo 


Once again if the addition exceeds 9, add these digits of the 
result of previous addition. Repeat.this process till the final 
number is a single digit number. Write this single digit number 


in the empty space of left hand side triangle. 


Sn m CHECK 
Š If the number in the left hand side triangle is equal to‘ 
. the number in the right hand side triangle. We can be reasonably 
sure that. the mul tiplication result is Eco Leet 
In the present examples. we: men 
4 ed -d8 o PNE. 
aao E 
We observe that the numbers in the right hand side triengl 
and the left hand side triangle are both EL to 8. This cont? im 
the correctness of the multiplication. 
NOTE: 1. This process may be further expedited by using thc 


following steps : 


——————— 


'(a) As the addition of the digits is being carried out, 85- 


soon as the addition exceeds 9, we can add this sub-result digi?" 
to transform them into a single digit number. We continue the 
further addition, using this single digit, as the sub- veu 


In the present exemple 1 4 4 4 1 4 8 e 11, 11 is the twa 
digit sub-result o^ addition of the left hand side 4 digits. | 
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Therefore 141 = 2 is the simplified single digit sub-result. 


This will be used for further addition. 


Once again, at this stage, we get a two digit number (15) 
as a sub-result. This is reduced to a single digit. 
Therefore 1 45 - 6. 

This sub-result is carried forward for subseguent addition. 
Therefore 6+ 2 = 8 is the final resulting single digit number 


obtained. 


(b) In sase there are any nines (9) in any of the numbers(the 
multiplicand, multiplier and the result), they can be nns 
eliminated during the addition process; without altering the final 
single digit result. This shall further simplify the already 


super simple process of checking. However, if any of these numbers 


consists entirely of nines and zeros; then only one nine should 


be retained, as the single digit result of the addition. Say for 


example the multiplier is 99090. Following this rule we can drop 
two nines and the resulting single digit number would be 9. Even 


if we add tn the normal manner, we will get the same results. 
9 + 9 = 18; therefore 1 + 829 

940.20 

9 +9 = 18, therefore 4 2892898 

S 4 9 = 9c 


Quite obviously the ‘Vedic Methematios' procedure for 


checking of the multiplication is extremely simple wonderfully 


fast, yet quite accurate. 
And at the top of it 
Just 'a child's play! 


My 1 4, Bo alt Example 2: 
Las. c BY eppiying 
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Step. 1: 8796 
x 99088 - 
8795 A20 


uaea ar 


and draw a square witn four equal triangles. 


(a) 


(a) d (b) 


Step 2: 
Add the digits of multiplieand to get one single digit 
number 
— Bus o RU = 63 
& 4 9 519519 46515 Wee oe 
Enter 8 in the Upper triangle (a). 
Step 3: Add the digits of multiplier to get one single digit 
number 
Gee oo] 16, 1 + 8 =9; 949 = 9; 9 * 8 = 8; 
We may leave all 9's and procede 
8 «8 8 16, We (s 
Enter 7 in the lower triangle (c) 
Step 4: Now multiply the digits of triangle's (€) and (c) i.e 
8 x 7 = 56 and convert this 56 into single digit 546 = 11, ell * 
Enter 2 in the R.H.S. triengle (b) 
Step 5: Add the digits of the result to get one single digit nó 
159 119 = Opciones 


i 
i 


8-7 dd de 1 = 23:2 + 4 24 = 10) 
d oM M NEP E uk 115 11-2 
Enter 2 in the L.H.S. triangle (d). 


Step 6: Here 2 = 2, So our answer is correct. 


14.5.2 Example 5: Multiply 1055 x 977 
DIU. a we get the answer is 1009241. (OR) 
by the Urdhava sutra. | 
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Step 1: 2.0 3 5 
977 


1009241 


awina. — 


Draw a square with four equal triangle . 


Step 2: Add the digits of multiplicend 
to get one single digit number 

hae Duc. Oen 

Enter 7 in the upper triangle(a). 
Step 3: . Add the digits of multiplier 
to get one single digit number. 

gap "po fe = Ge ea 

Enter 5 into the lower triangle(c). 


Step 4: Now multiply the digits of the Triange's (EN) Se e io 


© 
a 


7 x 5 = 35 and convert 35 into single digit 3 +5 = 8. 
Enter 8 in the R.H.S. triangle. 
Step 5: Add the digits of result to get one single number. 


4 + 2 +4 4 4 = 8 (Enter in the L.R.S. triangle Cae 


Step 6: 8 = 8. So the answer is correct. 
With practice the whole check can be applied mentally 


within a few seconds. 


z 
[s] 
o 
ie 
G 

[o] 
o 

33 
c 
© 

T 
i 
c 
o 

ts 

o 
= 

9 
= 
© 

o 
T 
5 
o 

(TÉ 

T 
E 
© 

[7] 

B 


l 
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15.1 
fine 15 


dfan «fei eaae 


15. 1 INTROLU ON: 

The 'Elechikene Sutre! cen also be used for computing 
the values of recurring numbers et megic speed. The Vedic 
method of computing the velue of the recurring numbers is not 
only superfest but also very simple end ecsy. Here we shall 
just stucy some applications in specific type of problems. 


Further .deteils ebout other types of decimals enc fractions 


shell be taken up in letter volumes. 


15.2 THE LAST DIGIT: 


15.2.1 Frections with -Jastidiigit of 9 


First of all we shell teke those frections whose lest 
digit of the denominetor-is 9; for example frections like 


1 1 1 1 
79? 29 J 39 5 ino yer 


we know thet for every recurring decimal the lest 
digit of the denominator when multiplie with the last @igit 
of the recurring decimel will elways yield e product ending 


in 9. In all the exemples just metrt-kc 


"a the lest digit of 
the denominator is 9. Therefore : of the recurr- 
ing decimals shell be 1 in l1 these ceses. This property 
“therefore gives us the lest (right hand) Gigit of the 


recurring fnpck ioe AS 1. 


15.2.2 Denominators ending in other E orm its 


For vulger frections whose denominators ere 7,13, 17 


e we cen easily establish the lest digit of the Gecimsl 


equivalent. We use the seme property which tells us that 


the product of the last digit of the @enominetor and last ` 


digit of the decimal equivelent shell alweys end in 9. 


Therefore the üenominetors ending in 7, 3 and 1 must necesse 


rily yield decimels eqatanadisfeeataend 9 respectively (as 


S 
7x7 >= god APER a8 LS 'Khowledge 


Gigits, 
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5.3 THR OPERATOR: 
The operetor key number for computing the velue of 
the recurring dicet cen be obteined by applying the Simp), 
'EkeGhikene Sutre', The simple meaning of the Sutre 
'Ekedhikene Furvene! is ‘by one more then the previous onal 
Thus for &5 the operator key is one more then the ine 
digit (4). Therefore operator is “ed = 5 similerly for 39 
the operator -.341 = 4, For Hm operetor = 241 = 3: For 
lol = 2 eto 


operetor 


es 
19? 
15.4 THE PROCLLÜRE: 

'Ekedhikena Sutre! tells us thet ‘By one more than th 
previous one’. The first word! by is used both for multi- 


plying and divicing. It is interesting to leern thet this 


‘operator key cen be used in both ways to compute the velue 


of the recurring decimel. We shell first of ell learn the 
method of using the operetor key as a constent uniform 
multiplier. 

15.4.1 Illustration 1: Let us teke the fraction 3 


As elreedy expleinec the last right hend word digit | 


shell be 1. Further, the operator key is 3+1 = 4. The subse) 
jn a a | 
quent, step by step procedure is outlined below. 


Step 1: Put 1 as the extreme right digit sn? put a cot ov 


it to indicete thet it is the end of the set of recurring 


| 
Step 2: We multiply this digit by the opereter and write | 
down the result towards the left hend of the previous aigi" 
If the resulting number hes more then one digit we put do 
the extra digit below the next evel. In this cese 1x4 «d 
is written on the L.H.9. of 1 (the previous digit). : 
4 1 
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Step 2: We multiply the previous @igit(4) by the common 
constant operetor key number (here 4), Therefore hxh = 16, 
We write down 6 on the L.H.S. of previous digit 4 end excess 
digit 1 in the following manner (below the next level). 


61 
Step 4: We multiply the previous digit t6 ) by the operetor 


6x4 = 24 en? edd cerry over digit 1 to yield the result 
2h41 = 25. Once again we write 5 on L.H.S. of the previous 
digit 6 and excess digit 2 below the next level. 


5 6» 
21 


Step 5: We multiply the previous digit (5) by the operator, 
Ex = 20 end edd . cerry over digit 2 to the result 20+2=22, 
Dhe result asm wiastGenwas speikomer : 
EACUS hrs 

2 2 


Step 6: We multiply the previous digit 2 by the operetor(+), 


therefore 2x4 = 8 and edd the cerry over digit 2 to 8, so 
248 = 10. So our result will become 


O25 6i 
4 294 


Step 7: We multiply O x 4 = 0 end add the carry over digit 1 
So O41 = 1etc. So we find thet we heve started getting the 


same digits efter 0. Therefore we cen put a dot over O to 


indicate that the set of refurring decimels sterts from C. 
The decimal is placed before C. Thus the set of recurring 


decimal is 


1g a dt 0256 
39 0.0256 


, Konn 
Discussion: Since 39 is a prime number, the beheviour of 39 
is Gifferent from other recurring numbers. Let us eonsidcr MN 
2 iai iu s eh f e 
the example of. the recurring number 55. As our next ill 
ration. 


(15.1.2 Illustration 2: 
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Step 1: Here agein since the last digit of the denominetop 
ie 9, wae last Qizu of the decdinel equivelent shell end 
am io 
Step 2: The oDe Tetor key by Ekedhika Sutra is egual to 

2) 


‘One more than the previous digiti. Here 241 = 5 is the 


constent, uniform multiplier. 


Step 3: The operetion; (i) Put 1 as the lest right digit 
(ii) Multiply the previous digit by the operator key 1x3s3 
and write the result before the previous digit (1). 34 
(iii) Multiply the previous digit (3) by the operetor (3) an 
write down before tne previous digit (3), therefore 3x3=9. 


| 951 
(iv) Further multiply the previous digit(9) by the operecor| 


(3) 9x3=27 this results in a two digit number. As elreedy 
expleined we write down the unit plece digit (7) before the | 
previous digit (9) and the excess cerry over Gigit (2) is 


written below the next level, „79 


(v) Now we multiply 7 with operator 3 end get 7x3 = 21. But 
since there is 2 carry over alreedy written below, we edd 
it to the product obtained. Therefore 2142 = 23. Once again 
the resulting number hes two digits end the excess cigit is] 
written below next plece. .37931 

(vi) Similerly we go on comput.ng the B digits ill 
the digits stert repeating. In cese of ES we shall get 28 
digits es the result but in Vedic metho? the property of 
numbers is so thoroughly understood so thet even this sinp 
operetion of multiply ing 28 times heed not be cerried out. | 
There is a simpler way of writing down the remaining nelf 4 
the result, sfter the first half hes been computed. £8 s o% 
as we obtain the result egual to the difference of the 


: f 
denominator enc the numerator, we can be sure that half ? 
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the result hes been just obtained with the previous digit. 
Therefore we put a slash just before the "id digit to 
indiccte that half of the resulting digits have elready been 
written. We can straight s way write down the remeining 
digits towards the left hend side of slash by simply writing 
the compliments of existing digits from 9. In the present 
exemple we obtain 19 es the 14th product. Therefere 9 is 
written es the 14th digit end excess digit 1 is written below 


the next level. Now when we multiply 9 with 3 we get 9x3-27 


and edd the carry over 1, 2741 = 28 this resulte SMegna C 
29-1: Therefore we put e slash before 9. The digits on the 
L.H.S. of slash are obtained by simply subtrecting;sthe corr- 
esponding digits elready obtained;from 9. Therefore 9-128 
is the 15th digit, 9-32 6 is the 16th cigit, 9-9=0 is the 
17th digit etc. end finally 9-9 sO is tbed29th pU 

| Therefore we put a dot over O and-a decimal point before it. 


. 03448275 862068/96551 72 
PI 49 241 


37931 
2 


1 


15.5 Illustration 3: Let us take vulgar fraction not ending 
ae 1 
in go Sey 7- 
d. a e UN 
Step 1: We put down 7 as 9 x 7 = £s j 
Step 2: the operetor here by ‘Pkadhiks Sutra! is h«1-2 5. 
Step 3: Here our starting digit 16 Zo 
Step 4: we multiply the previous ĉigit (7) by the operator 


(5) cena get 55o EE written before the previous digit end 


three below the next number. 
Step 5; Next multiply 5 by 5 and add the carrysquce 3299 S9 
We get 28. | 
Step 6: Now multiply & by 5 ane rd 2 we get 52. 


= minator-nuneretor (49-7) is lso We. 
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digits. If 


2 YS 5 F 
2/3 


Complete the remeining Gigits by obtaining the compliments 
from 9 of elreedy obtained three digits. Therefore 9—7-2 ig 
the 4th digit, 9-5 = 4 is the 5th digit eno 9-8 = 1 is the 


6th digit. Hence our enswer is i = ,142857 


v 


Note: Sterting from the left hend side cigit, the same resul 
would be obteinec if we start divicing numeretor by the 
operator key. In this cese of civision we cen stop et eny 


level desired. 


Discussions: 


ilo in chis chapter we heve studied very interesting, easy 
anc simple epplicetions of 'Ekechike Sutra!. 

2. The speed with which the computetions of recuring 
numbensEsnesdone Nooks e@imost like e magic... 1 compared with 
thc present long, ^bcdiou8 end time consuming methoc. 

3o Further, this system is very simple enG easy. 

hk, In this cese also the Vedic methoc leaves behind the 
electronic celeubtors es the ordinery calculators shell not 
be in a position to compute more than 10 to 12 digits. 

Bis Further, the vedic methods for any division, fectori-| 
sation, solution of higher order ecustions ere eguelly fest: | 
Simple end easy, and shell be deelt with in leter volumes. 
6. in addition to these methods of solving varied cless 
of problems thc Vedic methods for checking the- correctness 


of answer obtained, ere also eveilablec. 
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CHAPTER.29 


DIVISION -.By NIKHILAM METHOD 


29.1 INTRODUCTION: 


We have seen how NIKHILAM Method can be used for the 
multiplication of big numbers.Some other applications of the 
NIKHILAM SUTRA in VINCULUM Numbers, Table etc.have also been 
discussed. It is interesting too learn that the Nikhilam Sutra 
can also be used for the division. Like multiplication ihe 
Nikhilam Method is most convenient when the divisor consists 


of the big digits. Bigger the digits easier is the solution 
by NIKHILAM Method. 


29.2 The NIKHILAM METHOD : As a first step we modify -^-- 

the ddwedserby using the NIKHILAM SUTRA and than use the modified 
divisor for Subsequent simple. operations which never involve 

any type of division. The Step by step procedure is fortüésuttlus- 
trated with the help of following illustrations. 


TIype-I: 
29.2.1 ILLUSTRATION l 


Divide 34 by 9 
9 c» oth 
Step 1 - We modify our divisor by using Nikhilam Sutra, 
Namely, the last digit is subtracted from 10 and nest from 
nines. This modified diviser so obtained will be used for 
Subsequent operation. 


Step 2: We write modified diviser(MD) and éividend(D) as 
follows 1 
9 + 34 
1 


Now we draw a slash in the dividend (D) after the number of 


aaa ad sfagafa 
qe arg ala è male see Ata ga . ee 
Vedas are the Eterpel,29uteecef. All Knpwledge Bee 
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digits equal to the number of the digits in the divisor. 
Here.MD and D digits are numbered from LHS and RHS respectiv, 
Since in this example we have only 1 digit diviser. We shal] 
place an oblique line just after 1 digit of D. Thus column ¢ 
lee Awl lien: 

9 e ih 

l 
Step 3: Now multiply the last digit of D ( i.e. in time appe, 
at gue column.in the present case) with the last digit of MD 
Cilo@o the one at the first and last place in the present case) 
and place the product just below the previous column af D 
(which is the lst column in this example). 


9 + 3/4 
il 3 


In the present example we have already reached the first 
digit of the divicend and hence no subsequent operations 
of MD are required. 


Step 4 : Now draw a line below the second Row and sum the 
digits(column wise) appearing below 15" olan 5 2 ollie 
and so on. The answer so obtained will have two parts. Firsi 
part is on R.H.S. of oblique line. It is Remainder R. Second 
appearing along L.H.S. of oblique line. This is the quotient. 


9 + 3/4 
l á 
3/7 


Here 3 is Quotient and 
7 is Remainder. 
29]2.2 ILLUSTRATION 2: 
Divide 60 by 9 


9 + 60 
Step 1: Using NIKHILAM SUTRA we modify our divisor. F 
; Here MD = 1 | 
Step 2: We write MD and D- as i B 
9+ 60 | 
1 


SOOO TS tb IS 


— 
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Step 3: We draw a slesh after 1 digit of D and number MD 
| and 1st 

9+ 6/90. 

1 


Step ^: Multiply ie last digit of D with the gi of MD 
and product is placed below the previous digit Gigs - column) P 


. end: 1st 
2» 6/0 
i 6 


I 
Step 5: No subsequent operation is Eres Go 


Step 6: Draw the line below the second ‘row and add. the- 
j 9nd column digits, we get result. : ‘ £ 


„2nd lst 
ON sad 


6/6 
Hence 
Quotient = 6 3 
Remainder- 6 
2.9.2.3 ILLUSTRATION 3 Divide 71 by 3 T 
Ds +71 , i i Ee 


» 


Straightaway we can write the solution followingsy previously | 
elaborated steps mentally. 


9e qa. Er. 
de 1 RE 
We 
Therefore R = 8 
. (od eT 
29.2.4 . ILLUSTR ATION [icem qu dc gare p 


Similarly ride 7 55 pu Mae d d E 
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29.2.5 ILLUSTRATION 5 


Now If we have bigger dividend the process is exactly 


the same with only one small additional step. 
Divide 213 by 9 
Dp Zils) 
Step l? Using Nikhilam Sutra we modify our divisor. Here MD y 


Step 2: We write MD and D as 


Regeln. Me à 

1 
Step 3: We draw a slash after 1 digit of D aith number: MDE fron 
RAS. ch nro ct as cine.4 5 los thas vvGviouae atest log 
elu? 

gard Bada st 
ST epics RR " p 
Jt 2 


Step 4: Multiply the last digit of D with the digit of MD 
anc product is placed below the previous digit (pe column). 

T oF 21/3 

l 2 

z 25 g 
Step 4la): Now after adding the digits of pas Column we get 
1 + 2 = 3; which is the new operator. . 
Step 5: Again multiply this operator i.e. 3 and MD digit i.e 


and the product (i.e. 1x3=3) is placed below the previous 
digit (in the nisus column) 


9 t» 2 3/5 
2/5 


Step 5(a): On adding the digits of JSU column we get the 
result because we have reached the Mase Aiae gue 1B) a | 


Ya 2 Ws l 

23 l 

23/ 6 P 

Hence Q = 23 : | 
R= 6 l 
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29.2.6 ILLUSTRATION 6: Divide 323 by 9 


Following the previously explained stepsmentally we 
vee pe ro are division straightway as given below? 


9 = 32/3 
‘iL. 3 


Hence Q = 35 - ES 
icem 


29.2.7 ILLUSTRATION 7: - 


Even if the number of digits is: the dividend are still 
larger we cam get the quotient and the remaindér with equal ease. 


"Divide 1 22S D MCN 
i 9-121231 
Step le? Using NIKHILAM MD = 1 
Step 2: We write MD,2 D as 
O3 eA 


Step t We draw a slash after: 1 digit of D and RUBER 


D from R ES 
5th 4th 3rd 2nd 1st 


SSi 2 Ae fel a i aea TERM 
Step 4: Multiply the last digit of D,i.e. 1 with the digit 
of D MD,i.e. 1 and product, i.e. lxl =l, is placed below 

` previous digit (ath column) 


OST ou a EN 
Jl, l 
ae rd 
S tep 4la) : . Now adding the digits of 


we get the new V parue qeu 
; bo 
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(3rd column). 
6 e 3k Ql BA 
1 il 
3 
i : ; of 
Step 5(^»): Again adding the digits rd column we get the 
meee Operator as 1 + 3 = 4. 


Step 6 : Further multiply the operator 4 with MD digit 1 
and product is placed below the 2nd column 
9 cs OL 
JL JL 
5 
ee S s 
13 5 
“Step 6(3) Further adding the 2nd column,we get *heonbxt 
new operator, which is 4 + 2 = 6.' ; 
Step 7: Lastly we multiply this operator 6 with MD digit 1 
and product is placed below the previous digit (lst column). 


D A quo 
1 13 A 6 


Step 7(a): After adding the digits of all the columns 
we get a result as 


—— MÀ 


Hence Q = 1346 
RG 


29.2.8 ILLUSTRATION 8: 


pneu 2 O12 7 m by 9 


2 3L 3t DO aa Al 
il jt 2 
n 
6 
m 
CRA JE h O Y IA 


wa ode dere s eddi 
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Hence Q=124467 
R=8 


Notes:- 1) In all these division problems we have obtained 
the result without doing any division whatswever(?) we have 
only been multiplying a single digit by another single digit. 
and adding to get the result. (3) In the previous examples 
since our MD was 1, there was really no multiplication at ail. 
29.3 TYPE 2: 

We shall consider the second type of problems. 


29.5.1 ILLUSTRATION 9 
Divide 1012 by 8 
&ui172 
Step l : Using NIKHILAM SUTRA we modify the divisor as M2-. 
Step 2 : We write asihe  8.- 1012 (reve. 
Step 2 : We draw a slash aen ] digit of D and number the 
-digits of D from R.H.S. 


Ath 3rd 2nd Yst 
QN Olan es 5 
2 


Step 4: Multiply the last digit of D i.e. 1 with the MD 

digit 2 and product (1 x 2 = 2) is placed below the previo: 

digit (3*9 column), as before. | P. 

Se i 93/2 ái EDU aie 
3 ; 

Jd 2 


Step h(a): On adding the digits of xe column we get a 
operator as O + 2 = 2 (operator) | 
Step 5: Multiply this operator i.e. 2 with MD 
and product (2x2 - 4) is placed below the pre 
(2nd column). | ; 
Ec OR DET 


A 
Kk roi 


42) Jf 3 
Digitized by Arya Samaj Foundation Chennai and eGangotri p^ he Q 
z9 . 8 


: nd 
Step 5(a): Again adding the digits of 2 " column we Bet nen 
operator as 144 - 5(operator). 


Step 6: Further multipi; this operator(5) with MD digit(2) 
and product is placed below the previous digit (1S column) 


Step 6la): Further adding the digits of lst column we reach 
at the stage where we find that the remainder is bigger than 
the divisor 
8 e» i 9 12 
2 4/10 


— —— — 


à 2 5/12 
NOTE:- 


We find that the remainder so obtained is bigger 
than the divisor(8). Therefore we have to modify the remainde 
and carry the additional 1 to the quotient side. So that 

12 - 8-2 4 is the final remainder and 125 = 1261s the tan 
quotient. This can also be done mechani 


anically by repeating th 
Same NIKHILAM METHOD end this time we divide the Remainder at 
shown below? 


€+101 /2 
2 I 
* 36 


M me per een ee 


L 2 5A 
& 2 
X 2 5h 


OR 


126/4 
Therefore Q = 126 


R=4 


Li 


2.9.5.2 ILLUSTRATION 10 
Divide 67 by 9 
DEN 
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Step 1: Using NIKHILAM SUTRA we modify our divisor. 
MD = 1 (here) 


Sten 280 We write MD and D as 


9467 
A ` : 
1 W2 ; 
Step 3: We draw a slash after 1 digit of D and number. 
MD and D 3 - > eg 
2nd 1st. 
g9+6/7 
H 


Step 4: Multiply the last digit of D with the last digit 
of MD and the product is placed below the previous digit 
(1st column) 


, 2nd lst 
Bees GY 
j 1 6 


Ka) No subsequent operation is required 


Step 5: Draw the line below the second row and add the 
lst and 2nd column digits we get result 


2nd lst 
ge G/T 
1 6 i 
e/a m i 
So the Remainder 4e 49 a Ss P 


and the Quotient is Gus qb er 
directly g9+6/7 
; 5 ; X 


6/ 125 fest 


al 
Gf) afl = THE 


29.3.5 ILLUSTRATION 11: 
Divide 89 by 9 
Gy & e e 


x* 
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8/17 - 9 
9/8 


Hence Remainder 
JA Quotient 


5.9.3.4 ILLUSTRATION 12 
Divide 167 by 9. 
9 + 167 
Directly 
9 + 16/7 
1 175 
17/1/4 
JL 
d 18/5 
So Quotient is 18 
Remainder is 5 


-3.5 ILLUSTRATION 13 
Divide 25642 by 9 


9725642 - 
9+2564/ 2 
25 ) 
(234 


2737/9 
3d | 
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29.3.6 ILLUSTRATION 14: Divide 1011638 by 9 j 
Re i 9+10116 39/8 
il 3) 9/12 

Bene) 20 à 


' Add the digits of 15¢ 


column 
2/0 

2- 
272 


The auori Gs L124 9 2/ /2 
: P nay? 


iate. 9) y^ 2 


OR 11240 4/2 
The Remainder is 2 ; ^ 


Notes:(1) All the rows have been converged into mu TOW 
in order to save space. 2 


(2) Here in 1 St instance, we get remainder as 20 which " 
5l) Sii greater then divisor. Hence divison has been 


further extended and the resulting quotient digit 
i.e. 2 has been added to previous quotient. o 


(i 


Qe. ange v8 : / ^ s 
If divisor has more than one aren the Nikhilam me ho 


still works with semel ease 
\ 


29.4.1 LLUSTRAT TON 15: - YI 
Divide 216 by 89 “eM 

: es e IO 
e SY. We modify the 


3 cu 
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Step 3: We draw a slash after 2 digits and number of the 


digits of the Dividend from R.H.S. and the digits of Divison, 
numbenedr from L.H.s. 
5rd 2nd lst 
8942 2/1 6 


a, ak 
lst 2nd 
Step 4: Multiply the last digit of D with the first and 
second digits of MD respectively and place the product belo, 
the previous digits (2nd and 1st column respectively ) as 


follows 
89 + 2/1 6 
11 22 


Da t 
Step 5: On adding the digits of ge and 1?" column we get 
result. 


89+ 2/1 6 
lil 2 2 
2/3 8 


So Quotient = 2 
Remainder=38 


29.4.1 ILLUSTRATION 16: 
Divide 112 by 87 


Gy c» MA 

115 Ee 

1/25 
Hence Result 
Q=1 
R = 25 


29.5.5 ILLUSTRATION 17: 
i Divide 3 4 5 6 7 by 89 


89434567 


Step 1: We modify the divisor using NIKHILAM 
MD = 11 
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Step 2: We write as 
i SJ 5) vh 6 (S y 
Step 3: We draw a slash after 2 digits of the D and numbered 


the digits of D from R.H.S. respectively but number: ! the 
digits of Divisor from L.H.S. as 


; 5th „th 3rd 5 nd -st 


JL 
8 Oly o5 TUE EN, 
aly 1 i ? 
IPU p 3 
Died 


St 


Step 4: Now multiply the last digit of D i.e. 3 with 1 
MES digit respectively (i.e.1 and 1) and the product is 
placed below the previous digits (4% and Zu column res- 
pectively) as ; 


Seas l o/e T 
111 55 
5 x 
Step 4(a) : On adding the digits of 4° column we get a 
operator Here 4 + 3 = 7 which is new operator. 


Step 5 : Multiply this operator 7 with the MD a 1 and 1 RENE 
respectively and place the produe below the 2n and 2” ^ e 
coom naene ENS ; E ad 


8 9) 5 455/67 F 
ak di 33 "es i Fe 
7/7 ise . 
5 37 35 
Step 5(a): After adding the ders e an col 


next operator i.e. J + DX NEU 


Step 6: Further multiply the operator 15 
dl earl JL respectively and place the g 
t column sE DAN E i; HET 
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Step 6(a) : Further adding the digits of all the columns 


89+ 345/67 
i 4 5 5 


BEB oe 
5 8 5/3/02 


EE oe 
3 8) 5/3/35 


3 8 8/35 


29.4.4 ILLUSTRATION 18 
Dividem MOM 655 by 9 8. 7 


987 «p aL Old Gest 


[62] 


tep 1: Using Nikhilam Sutra first We modify the given 
divisor ( and get 013). 

2983 7 -» 3 0) 30 00S TAS 

Os 


Step 2: Here we have 3-digit divisor so we put a oblique 
line just after 3-digits from the R.H.S, of D 


9 9 y 30 3/5 3) 
013 


cL O e se digit of D shall be the operator which 
shall be used as a multipliers äng multiplied with all the 
digits of the MD (from Left) and the product shall be placed 
below the subsequent digits of D as before. Here the last 
digit of D is l,therefore h is our multiplier. We multiply 
l with O, and write the product O just below the previous 
digit (6 colum) 

(th eh 5th 4th 3rd 2nd lst 


DOH c i Jo O5 MS NS 
015 o 
lst 2nd ra 


(b) Again multiply it by ee digit of MD and Place the 
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product below the previous digit (5th column 


IET eco L 0 3 3/5 9 8 
ONES 01 


(e) Further multiply with 37 d digit of MD and place the 
product below the 4th column: 


9874100376 38 
015 005 


Step 4: Now for the next step of multiplication en operator 
to be multiplied is obtained by summation of the previous 
digit (6th column). 


9.8 UTE LO Ges e 
QUOS Ome 2 * : 


1 0 


So we get operator O (a) This O is multiplied by the last 
digit of MD and product is placed below the 5th column in 
3rd row. 
987+1011/6358 
0) 3L 5 O 01.5) 
(6) - 


(b) Multiplication with O will now be repeated with 2AN 1 


digit of MD and their product Eag be placed below Wem and 
Bisel colum respectively | CL 2 


987+1011/63 8 A 
QI 3) © 3, 5 
000 


——— 


192. = 


Step 5 : On adding 5th column we » will get( which is 2h 
This 2 is multiplied by the last digit of MD and a 
placed below the 4th column in 4th row. ee 


Multiplication with 2 will now be repeated : 
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digits of MD and their product shall be placed below 3rq and 
2nd column respectively: 


9) 8 7 3b (0) m 1/6 3 8 
OL 4 
O 0/0 
0/2 6 


i © @ hy 


Step 6: Now on adding 4th column again we get operator as li 
Now multiply operator 4 with the ge pod and te digit of Mp 
and place the products below the au ga: and js" column 
and hence our result is obtained 

QUBZ 1011/6558 

Ol 3 013 

000 
026 
© A 12 


O 
1 0 2 4/813 20 
We note that the number of pows of the product is equal to 


the number of digit of D appearing after the oblique line drew 
in step 2. 


Step 7: Now Remainder is obtained on adding the carries i.e. 


950 


850 
q2. 
959 
and our Quotient is 
@) = ab @ 2 4 
R=j950 


29.4.5 ILLUSTRATION 19: Divide 20135 by 9818 


9) GOL Gi cp 62/0) 1.05.5 
0182 O 2164 


—— ——À 


2/0 39 9 
or 2/0499 
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Here the M.D. contains 8 which is a bigger digit. It could 


oe mocat egl by using Vinsulum : approach. However the products 
will also appear with negative sign and their subsequent 2-n- 
addition will be algebrically done as explained below. 


9.8.1.8 12/0 0 45. 
OIM EO O444 
ONE Dw : 
1227/0. 5 i, 9 
On Normalftsire2/0499. Hence Q 
R 


: Note:- The operation becomes still 
simpler by using the 
—. Vinulutuon approach. 


SE 
0499 


I 


.29.4.6 ILLUSTRATION 20 
Divide 300000 by 9888 


9666r 5 0/0000 
0) 3L'3 2 0/336 


/0000 
20/5: 316) Ow Q = 30 


Note: Zeros in M.D. are never ignored whenever these appear. 


2 


29.4.7 ILLUSTRATION 21 


i Divide 98564318 by 9886 * 
Here some of the Dividend digits are greater than.5. Honcc E 
the dividend is modified by Vinculum approach. Thus x MN 
: s - Supe Ee 
9986298565518 
SHSGCLLOT EW EAE — 
Q On & 0014 Toe 
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oR 98702498 
Q - 9870 R = 2498 


Note: It may be noted that 12 in 4th row obtained by 
multiplying 3 by 4 is. placed in poo column of dividend while 
summing 2 of 12 is added in 2nd column and remaining l of 32 


is carried over to next column. 


Notes: (1) The operations of multiplications may yield more thani 
one digit. In that case entire product is to be placed in the 
position columnwise as above..No shifting of columns is 


permissible in such cases. 


(2) While summing columnwise, carryovers are possible. 
' But at no stage carry over from remainder side is to be done 
to the quotient side. In such cases the remainder digits may, 
be more than the columns appeoring before oblique line. 


29.5 DISCUSSIONS: 
(1) In all these examples we have seen that there is 
absolutely no need of division at all. As such the use of the 


trial digits as require in the present division process is 
eliminated. 


(2) The whole process of division by even real big 
numbers (see illustrations 16, 18; 19 and 21) is converted 
into simple series of multiplications and simple additions. 
Even these multiplications arte?’ one digit number by: another 
Single digit,at a time. 

(3) The work tends to become a little more. difficult 
if the dividend has bigger digits but this difficulty can also 
be reduced by using the VINCULUM APPROACH (as f illustration 21). 

(4) Infact in the vedic method of division by NIKHILAM 
SUTRA we perform no division, no subtraction and use only small | 


single digit multiplication and addition which is much simple? | 
than the present system. 


le SCC EPR 
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a few. typical problems are further 
ving sections before taking up the 
etting answer in the decimal form. — 
29.6.11LLUSTIRATION 22:Divide 9876534201 by 8876 


Savob 987653420 ; i 
First we change the dividend into vinculum form 


29.6 Further ILLUSTRATIONS: 
: solved the followi 
problems of g 


8 8 7 6 = OLDER SEE 
8 8 76-0 m UTC MEN MCN 
I2 d Bo th 
eae lh. 
dm 28 
22e ‘ 
5 5/10 20 
18/18 36 54 


/34 34 68 136 
ah ale 54 834/749021 524 37 
ae 209 MR D Md 
y 1 01 2 CN GG y 
/ = 0 fe UE 52 
111271 4/8/12, 351,9 
ouam oy 4mm $549 d 
, 1112772/1/5549 PX 
: : x. 1124 s 
29.6.2 ILLUSTRATION 23: 1112723/466, 3 
Divide 146735679 by 888 
change the Dividend into VINCULUM FORM as 
AR ZZ HERAT 


1212723/4673 
D E 


£4, 
First we 
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99718 s : 
ks y m M MCI am OE T n p RUE Sc L |] à 
d 6 5 2 5 2/9/15,5.1 | | 
E ees 239/1/6 7 1 
NS. 3 Sheehy | | 


mm e rums 


1165241/783 | 
165 2 THAM | 
165242 
"785 


ILLUSTRATION 24 
8:0 197609 e a7 
BE 5I 

Bes > ih 


15456766 t 
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53 159 
131 333 


1 42 20 53111/269529 
1546 4 1/30/19 
3 9 
By 9 


M —MÀ— a ooo 


Cic (S dh 1/53/15,8 


15 A GA eso WING 
35 


15 A6 4/1/51 


A 5 Gee ee ele 
154675/61 
Q = 154675 
IR ice eo 


oO Dae NTH IL AM Method can further be extended even for 
computing the va-ues in decimal places with equally ease and 
simolicity of procedure. There is almost nothing new in the : 
procedure and methodology. The following illustrations shall —— 
p tiet 
be sufficient to explain this. | i Hw. Tics 


29.7.1 ILLUSTRATION 26 8 B 
Divide 345675 by 9 upto 10 decimal pace 


Q) e» 


29.22 
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38405+3/3. 
58408/2000000000/0 

333533333/3 
38408/3333333532 /3 


Hence Q = 58408.3333333333 


29,7..2 LULUSTRAT ION A 
. Divide 2341 by 89 upto 3 decimal place. 


e s 2 cy 
3o 22 


CO ETUR. 
2 5/1/16 
allt 
2 5/1/27 


26/2 7 0/ 0 O 
A g 39 
gdl hi 
26/2 9,1/20 41 = 26/301/2/11 | 


COHEN MILI 


26/301/2/33 
= 26.303/33 


So Q = 26.503 


29.7.3 ILLUSTRATION 28 
Divide 1234567890 by 888889 upto 7 decimal place 


1234567890 = 1245132110 


hpi Mei biter Mees ILAT 


3 2/3 8 3 5 
8/88888 
IR wu 


ye ee 


138 7/15, 6, 747447 


1 3 8 7/17678847 
= See Slr 


1 3 8 8/789958 
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We continue to devide A 
Remainder 789 905 5.172700 4250 
L53 EEA 2a CO d 2 0/ 000000 


x 


eee eee cee 


=a — ue o o 


H 
n 
m 
Hl 
Ni CL HI 
=|] 


—< se ee 


— wee ee ewe 


mht Sb s 
VS 5335 


1 3 8 8/8 887 033/3345887 
1388/8887026/345886 

OR. 1388.8887026/ 345886 ` ; fe vue 
Q = 1388.8887026 


29.7.4 ILLUSTRATION 29 : E 
Divide 2467 by 8 upto 2 decimal place. EG 


8+. 24 6/7 d e E 
2 4 | DB 
16 C ; e 
Em LAM 
à xe eno 2/51 
$ 0 2/5/11. 


ARTES 


5308/3 7 2 
Q = 308.37 


29.7.5 ILLUSTRATION 30: Compute upto 3 places of decimal 


98 464532 
Se EAD? 
02 ora 
08 
0/12 ` 
06 
14 65/577 
6 5 7/1/46 
: d 


6 5 7/1/48 
and divide 


STATIS ETE 


——_ 


ii) Another mo 
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CHAPTER 30 


DIVISION- By Paravartaya Method 
30.1 INTRODUCTION 


We have seen how Nikhilam Method can be applied for 
division by real big digits but however this is not at all suitable 
for division by smaller number. Division by smaller number- 
an. equally easy and superfast vedic method is available. This 
is based upon the PARAVARTAYA SUTRA. This is the fourth Sutra 
in the total list of sixteen and reads as . 

It means transpose and apply. In other words we change 
the sign of the divisor digits and then apply the paravartaya 
method. 

30.2 PROCEDURE FOR DIVISORS HAVING UNITY AS THEIR FIRST DIGIT 

The procedure followed in such cases is exactly the same 
as we have seen in the case of division by Nikhilam method. 

The difference is only in initial steps, corresponding to the 


modification of divisor /digits (MD). The stepwise process is 
j 

illustrated. below. i 

i 

I 


alo 294 Wibiwichueeiwayei 4) 


The following illustration shall explain the process. 
Divide 1255 by 112 Fay EE 


Step 1: We shall tabulate the divisor and divided digits as faàllowWs 


(divisor digits) 112 * 1235 (dividend digits 4-numbers) 


5-numbers 


Step 2 .t) As stated earlicr, the divisor is such that its first 


digit is one, while modifying the divisor ignore this digit. Thus 


modified divisor (MD) will contain only two digits (here they are 
1 De | 
dification in divisor is that all the remaining 


gits of MD but with their sign reversed 


digits are takei: down as di 


in every case. Thus here MD is 12. In other words we transpose and 
[s . 


5, 
apply as per Paravarty2 Sutra nune 
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Now MD contains two digits only, as such the obligae line sham | 


be placed after two columns of dividend. AS 


lums 1 
i 5rd Y eund ist 4th 3rd ma 1st 
Si 4 4 2 Deo 7-3 5 
Ta E 
T js 3 
i 2 2 
i seme as those already 


the remaining steps ere the 


explained in thc previous chapter of division by Nikhilam. Namely 


(i) complete the row of products obtained by multiplying with the 


first multiplier (appearing in the Ath column of D is directly our 


multiplier) by 2nd and 1st digit of MD and placing these below 5rd 


and 2nd columns of D respectively. 


: ENTE 4 2 29) : 
EY qu l 2 
S A l 
Ns-A 
E The second row will bs isse by finding an operator multiplid 


Puceund 1st column of D, Here operator is (24 s 21 = 19 


2o 
1 


EEEIEI 
ions Bi multiplications have been exhausted. 


IA 
qv 


¿Step 3: The last digits. 


digits 
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30.2.2 Illustration 2 
Divide 13291 by 1125 
step 1 : We shel. tabulate the divisor and dividend digits as 


follows - 
1195. e IB291L ^ 


Step 2 : The divisor first digit is 1 so we ignore it. Further 


using Paravartya sutra our modified divisor is 125 with negetive 


sign as L225 


(ii) Our MD contains three digits so the oblique line placed 


after three columns of D. 
i Sch th 3rd 2nd 1st 

355 + L Viney E 1 
woon | | 

of D is I this is our first multiplier. 


Multiply this with MD digits and plece below the bth, 3rd end end 


Wess > 8 SL 29 
125 du 
Step i For next operator we add uc digits of sen column. So we 


get 2 as operetor multiplier. 


Treg e 19/899 
i 9 5 uc BS 
i8 


ply the operator digit 2 with MD digits, and placing at- 


ave reached the first digi 


Again multi 
proper plece we h t. Hence this is our 


lest step. 


digits of the last TII to 


Step 5: Now we add the 


the result 
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NOTE; Here we are left with the negative remainder (in vinculum s 
es such we reduce the To by l and cerry the full divisa 
to the remainder side (here 1125) ena algebraically add to thy 
negativeremain sr to get the final R. This situation can 1 


V 
f 


arise quite often in division by paravartya method. 
ds However, it is interesting to observe that there is hardly M 
division being done in the whole process. Instead we just foy 
a series of simple digit by digit multiplications and algebre 
additions (with proper sign of course). 
30.2.3 Iliustration 3 : | 
Divide 12351 by 1012. 
Step 1: We shall tabulate the divisor and divided digits as-beforç| 


1012 è 12351 


Sto & C) wa = 12351 


012 


(34) wec 127351 
612 ! 


Step 3s Muitiplier is i here 


| 

lU42  t& 1.2/2 P1. | 
012 © 12 | 
12/ | 


Step h: Multiplier is 2 here | 


Lora GO ue E | 
0 $2 0 12 | 
Eo & | 

129 72995 


Step 5: On normalising the result we get 
(es L2 h = 207 
30.2.4 Illustration 4: 


Divide 1211 by 112 
i2 Ud] 7 
M.D. a d E 
: Jt 2 L 2 5 
38 j 
iA E 
ES 3 | 
ee Poel DE pe T 
ce apain hove t ira ; > : 4 
Once egt in bec BAR ob suae zx11ACcT TS 25i) NECs: vive, Uem e not 200k 


by ene end add 112 algebricelly to th? 


emainder. The modified quotient is 10 (11-1) end remainder i$ 
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30 2,5 illustration 5 : 

| M 3 

\ Divade 132555 2 

: pis 2 e ucc 

| Lee 1 38 

| SORN 

] 127/330 £2%Nomealise as before 
I or 31/800. 000010555560) 

| 30.3 DIVISION BY BIG NUMBESS 

| 


Now let us once again teke up the division by big numbers end 
try to perform the seme by the oarevartaye method. But as es game t 
Fc additional step we shell convert the big divisor digit to the 
im E cuum form and taor follow the sane step by step method, The 


following exemples shall illustrate the deteils. 


pos Illustration 6 3 
Divide 112 by 89 
| Here by using Vinculum Givisor can be modified as 89 = gae 


Now by paravartaye Sutra transpose of last two Gigits is taken 


" node Loloschbyn id ee 

| dd 1d 

Lr = 

| 1/23 i | 

| Notes We nave got the same MD, es in cese of Nikhilem method. = AU 


b 30,3.2 Illustration 7t i RUNE Pe Ree 


Divide 40000 by 9808 


Here 9808 = 10212 oer c 
3922 eè ln (O02 Oc O Pr eA aC TENE 
= Og Eg o d 
10) 2 JL 2 M Se E d Oe oat aN 
n jo 8 h 8 , Nurma Lis in 


ue Re Once ae 
OR 2s us 
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30.3.4 Illustration 9 
Divide 81946 by 699 
Here both divisor and dividend need to be modified by \ 


Vinculum approach. 


E En 1192. 

argoto 122 15* 
Lio 2 > nM 
X x 

102 o aes 
S EO 
Let 2 9 

or 91 / 228 


Notes Such a difficult oroblenlnow easy it hes become in the Vedig 
approath., All the big digits have gone, The whole operation is a | 
Smiling job, 

30.3.5 Illustration 10 s 


Divide 2672 by 838 


8 3 8 
fea [2 ES I 
gm 3/3 3 2 
Pa 
3/315 8 or 3/258 
or 3/158 


30.4 DISCUSSIONS 


id 
a e 


In the above examples we have seen how much of similarity} 
in the NUHILA and the PARAVAnTAYA METHOD. As a matter of fect | 
we critically observe we have got exactly the seme modified divi” 
even by using the paravartaya sutra, | 


| 
2 Furcher the operational eese and Siuplicity of the magit | 
|] 


paravartaya method, 
30.5 P.OCEDU.E FOR OTHE. Divisons 

All the previous examples hed first digit as a unity in TR 
divisor , But it this condition is not satisfied, we just need 
a small edüivional vu- as explained in the f olicwing exemple? | 
like the multiglic.tion we use the An rupena Sub-sutra in tnes? 


ceses, 
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30.5.1 Illustration ll 
Divide 1354 by 19h 
Here 184 can be written as 22h. In order to apply paravartaya 


sutra (first digit must be unity) . ror tnis we diviáe this 


divisor by 2. Inus the new divisor becomes 112. 
Sa tee cL ake Note: Tao tusther operations 
BY ee MEE A əre just the same without any 
LI 2 4 ő SEEN 
13 mu S 


2/ lh TOF 
Hers since divisor has been divided by 2, as such tne raw quotient 
is also divided by 2 in order to get the final quotient.However, 
nothing is done to remainder, waich remains unchanged, In this 
process we have again used the same upsutra Snurupena which was 


used in the subbase cases of multiplicetion. 
BORDEA Illustration 12 
Divide 1233 by 22h 


Here we sub divide divisor by 2 and then proceed: 


up N83 
112 Terai 

12 12 

27 X i 7 © & 

5 / 113 


when the quotient (ive. Lb) is divided by sub diviser (i.e. 2) it 
yields five end half. This meens quotient is 5 and half of 
original divisor (i.e. helf of 20h = 112) is to be transferred 


towards remainder sige. Thus the remainder becomes 112 = bs Eis 


310.553 03) Tilustration 13 
Divide 7684 by 67? 


Here if we divide divisor by 6 we get 112. Hence 


4) We & o Bee 2! 
112 ie ; 
22 3 
i 2 4 


a ae 1 
1-3 8 / Gnomon 6/ 68/68 oF 115/68 
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22h 


224 + 68 = 292 


| 


il Z 
às = of 672 
3 


M 


end à 
Hence 14/292. is the result. 


Alternatively, we could also proceed by multiolying divig 


[oy Zo MWE 
2x 672 * qun 302 d 
1344 3 Gk 
35k lj 20 20 
15 /10 4 4 
or 5 / 964 
By Anurusene Qe 7% 22 HO 


Remainder ( = 964) is greater than divisor (i.e. 672) 
Hence corrected quotient and remainder will be ll and 292 


(E = 964 - 672 = 292 and Q = 10-1 = 11) respectively. 
30.6 DISCUSSIONS | \ 


JLo 37 judicious use of vineuium, submulti;lies or subdivis) 


as the case may be, we find through exemples given above, that el 


cca asors scan) bel easily performed using paravertay| 
sutra, Hence it is versatile sutra for oerforming division, | 
l 
Bo Most of the exemples given above establish that divisions | 
RAS aces, by geravariaya are equivalent, | 


3- Divisions can be performed in number of xner ways but mos! 


Sulvzble ones are illustrated above, 


m m ; > S 
30.7 the foliowing examples shall further elaborate the Vedic 


perevartaya metnod of division, 
30.7.1 Iilustration 14 | 
Divide 45678 by 198 
The dividend and diviso- can be written as 


45678 = 54322 
198 202 


22 e 5 453 3 3 


pes 


Using PARAVA: TAYA SUTRA the first digit of divisor must pe 


E P dedivided by 2 ve got 101 
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| ad PE 353,22 
| lol 05 
) 0 n 
| OT UT ccs DNO NE 
| i Tae 


Using Anur upene We modify the quotient. 


2 / 462/140 
231/1/hQ 
01 


| zgi Ly ua 

23d- 

| 230/39 

RE — 1 

30.7.2 Iliustretion 15 
Divide 165789 by 111 
Li i =. 165789 


[m Je Ts 


ine) 
Nli 
fol 

~ 

Lr 
ri 


u/s 1/55 
ee ee 


18h 1 / 66 
1494 L / 66 
1493/66 . 


Q ES 41495 


.3 L.Llustration 16 


J bivioe 16542305 by 
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The Ee ya method can also pe extended for getting 


and Simplicity. 


an wer in deciial form with equal -ase 


il Illustration 17 
Divide 563478 by 112 u»to 3 decimal places 
lig = — $6342 


Mess 3 E Sh) ee 
3t D EC 


m 
"° 


15 3. pu 23 12 


1 5047 /222 
|. 5033/17 /82 
JL 2 
8 É 


ESSE 


rase 
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CHAPTER 31 : 


ALGEBRAIC DIVISION 


31.1 INTRODUCTION: In this method of division we use the 
same Vecic formulae Paravartaya Yojayet which means transpose 
and apply. It is interesting to observe that the vedic method 
of division for algebraic equations is exactly similar to that 
for the numerical division as already explained in the previous 
chapter. As a matter of. fact in vedic method; Seems difficult 

to draw 2 line where arithmetic stops and algebra starts. The 
follwwing examples shall bring out the points of similarity 

and differences. 


51.2 TYPE 1:- UNITY COEFFICIENT 

We first of all take the division by algebraic 
expressions having unity coefficient of the first term of the 
divisor. o 


31.2.1 ILLUSTRATION 1: Divide 9 x^ - 12x - 42 by x-l. 


Step 1 : We shall tabulate the. divisor and dividend digits as 
follows 


/ 
x - iy eles -42 
Step 2 : The coefficient of the first term of the Divisor is 1. 
So ignored it and modifying the rest of the divisor and change 


its sign. Here our modified divisor is l. 


EU gx cq o l2 

Sa 
(ii) Draw a oblique line just before the last term of the 
dividend. ^s the highest power of divisor is x. We shall have 


only constant term as the remainder. 


| -1/9x^-12x/- 42 
) Dn 
Step 5 : The remaining steps are the same as ^àescribed in the 


previous chapter. We carry Cown the coefficient of the first 


aaa ad síagafa 
E ala gt 
az argu ma È aalfe Wied | 
Vedas are the Eternal: Source. of All Knowledge 
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Z2 
| 
(Here 9). Now we multiply the operator j| 


term without any change 
the product just beloy 


with the 15° term of dividend and place 
the 22° term 


mad 
—M 


x-l/ 9 x^ - 12x/- 42 
1 eet o. 


9 nd | 
(ii) For the next operator we add the terms of the 2 column 


x-l/ 9 u^ og» 2 
1 9 


Our next operator is l- 3. 


Step 4: Again we place the product of the operator and the MD 
digit just below the third term -/ 


/ 2 
xcd | 9 s oS eye 
1 9 -3 | 


9 - 5 

(ii) We add the 3°° column and so on. We go on repeating the. | 
steps till we reach the last term 
fM 

x-1/ 9 x^ - 12x/-42 | 

+ 9-5 7 | 

9) = 5 L5 | 


Step 5 : Now the numbers obtained in each column are the 


coefficients of the respective terms with appropriate sign, | 
both in the. quotient and the remainder. The powers of x in the | 
quotient are obtained by reducing the powers of the dividend | 
terms by the power of the highest term in the divisor. Ih thi? | 
souple divisor has only x therefore we reduce the powers bY P 


f [=e 
-x-l/ 9 x? . 12%/-42 


9 -3 | 

RURSUS 3/25 E | 

So Qu mo 3 | 
R =- 45 i 
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51.2.2 Illustration 2: Divide 5 x^ + 20 x + 14 by x -2 


Step 1 © Tabullatelthe divisor, and the dividend oxpressions 
as follows. 


Li i eee 
x-2 / 5 x? + 20x+14 
Step 2 : Thus the modified divisor is 2 which is our Isë 
operator. 


era) 2 + 20x EG 
2 


(ii) Draw obliaue line before the constant term 14 of the 
dividend. 4 


x-2/ 5x? + 20x/+ 14 
2 


. Step 3: We carry down the coefficient of the first term, here 5. 
Place the product of the operator and the first coefficient of 
dividend expression below the 27° column. We get 2x5 = 10. 

x-2 / 5x^ + 20x/+14 

10 


2 ? 
^ I 


: 5 + 30/ Operator is 30 


Site: Ca) Again multiply the operator with ee operator 
and prace below the an pe column. Here 30. prom GO 


x-2 / 5x^. + 20x/+14 


ra 
(ii) Add the terms of 5" column. 


TE de e - f 
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power of the dividen? term by the highest po 


aivisor.(Here I Jc 
Lus ee eee 
Du a 
R pe y 20x - 11 
10 60 


BN NUMERI n nr 
Bx è 397 T 
Q 2 5x4 30 D = 74 
2 
51.2.5 ILLUSTRATION 3 + Divide hx. + 15 


eet) hx? + 15x/- 15 
=l See: 14). 


m 


ls a = 2h 


Q = 4 sena R = — 24 


zilol: 


wer of the 


5 ao dla oy el 


2 
31.2.4 ILLUSTRATION 4 : Divide E 20x + 14 Dy A 


// 
x-3/ x 45x*-20x/ 414 
5 3 gh 32 


x 48x + 4/ 26 


Qaf a th R = 26 


31.2.5 ILLUSTRATION 5: Divide x^ - 3x + 15 by 


/ 
x+2/ Ps Oe 3x/+15 
-2 -2 dh = 2 


x^- Qus di / 13 


Vax? - 2x 41 Ro 13 


Note:- Since the expression of dividend does not contai 
for x?^ hence it is essential to place a term Ox 


carryout the c iimision as usual. 
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31.2.6 ILLUSTRATION 6 + Divide x -x ex - 3x by x EIE 
Hore we operate the two coefficients at each stage of division. 


{ee Se 

Kemet / sc bax 4x 2/ -3x + 4 

d call Teo 
O O 


O O 
|x?+0x+ O/ -3x + 4 


a A E 


Notes: Since the divisor has fine se term we can therefore get 
the remainder with x terms, as such we draw the oblique line, 
demarcating the remainder porti^n before the x term of the 


dividend. i 


2. Please note that we do not modify the power of x in the 


remainder terms. % 


3. We also write even the row consisting of all zero terms, 
to avoid error. | 


31.2.7 ^ ILLUSTRATION 7 : Divide ox te Te -3x «15x +24 by x^ 2x43 | 


| xD oxes/ox Tx -3x | FSH j 1 
ee EE | 
k 54 -5L \ 3 
ERAT Ce. PEL 

5' +17 +16/ -4 -24 ; m 

OR 5 x^417x +16/ -lx -24 ^R : 

eto 


Zn qms & dS me css c 2 d 


31.2.8 ILLUSTRATION 8: Divide xs on? cs cob EN 


x*-Oxel/ sx" 2x? 40x" /-5x-2 
Qc c Q -5 iE" 

O 2 PAE ef 

+9 +5 i 
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2 ; : nee | 
Note: The terms of Ox^ and Oximsevisend and civisor Pespectia 


vely are added before division. i 
| 
| 
u 
| 


3].3 TYPE II : In all the above cases, the first mn 
of Divisor terms was unity. But in these cases where this 
coefficient i8 other thai Abs the whole divisor should be 
divided by a suitable number such that its coefficient becomes) 
1. The quotient so obtained is also divided by the same number] 
However the pono will be unchanged. However the remaining| 
process is the same Jabove. Now let us take. some examples of 
this type. Please note that we are essentially using the 


Anurupena upstra here. 
31.3.1 ILLUSTRATION 9 : Divide 2x2-5x^«8x -10 by 2x-4 
2)ex-h/ 2x?^-5x^« 8ex/- 10 | 


OR x-2 DENS] | 
M.D.—2 


2) Be 5 "bs NO 


x? eu > x + 3 /2 By Anurupena 


As X^ 2/85 R o2 
The remainder is not modified | 


31.3.2 — ILLUSTRATION 10 + Divide 4x^-8x «6x 412x^-16x + 20 
by 2x2 - 2x +l | | 


2 | | 
2 )2x -2x+1/ lixP - Bx 6x2 «12x / 16x +20 | 


2 dos | 
x iri» ho — 9) 
M.D=1-Ł ; vd 2 
2 [0 o 


S a l ey ae 

4 -h +0 414 / A +13 | 

| 

OR 2 hx ^ lx? 40 R A apy UTE 153 | 
1 


2 


Hence @ = 2x^ = 2x" + 7 à 


ES 
T 


- 2x + 13 | | | 
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(7) In the case of division of the algebraic expressions, 

: we can also use the converse of the URDHAV^ TIRYAK SUTRA 
this results in simple argumentation process which is j 
quite Similar to the paravartaya method,in essence. 

However by argumentation we can straight away write 
Gown the quotient and the remainder in one line The 
detailed discussion of this with 3 number of solved 


examples has been presented in^seperate chapter. and ESS 
further details are available in Swami ji’s book. 
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2 
ze ELUSERAL LON. Ti: Divide 2e OX DY RS 


3)2x-9/5x^ - 6x + 5 


ye 5j 15. 2i 
MD > "o CEN 
3) 5x + 9/32 
2 x «53 /32 


21.4 DISCUSSIONS 


(1) The above examples explaim the Superfast and easy 
vedic methods of division by using the paravartaya 


Sutra. 


(2) In these three chapters we have seen that the Vedic 
methods of division do not require the multiplication 
of large number divisor by the trial digits at every 

“step, as required in the present method. 


(5) The Vedic methods are rather easy and the chances of 
error in working with them are drastically reduced. 


(4) Tt is interesting to point out that the so called 
Remainder theprem, which is specially taught in the 
algebra, gives only the remainder of an algebraic 
expressions. However the paravartaya sutra goes much 


ahead and yields both the quotien& and the remainder 
too. 


(5) The Vedic methods go further ahead in providing us 
with the unique simple formula for checking the 
correctness of the results of our division both for 
arithmetic and algebraic problems. 


(6) 


; r 
However the methods discussed so far are suitable fo 


Special cases and the general DHUAJANKA-METHOD iS 
applicable for all cases without exception. 
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CHAPTER - 32 
STRAIGHT DIVISION: 
32.1 INTRODUC: ION: 


There is yet another method of diii in vedic style. 
This involves a bit more of mental OA but the answer comes 
straight away in one step. The method is evolved by the combi- 
nation of two vedic sutras, namely Urdhev Tiftyak and Dhvádanka 


(meaning on ton of the flag). 


32.2 Let us take some examples in order te illustrate the 


new Mwajanka method. 


52 520. ILLUSTRATION 1+ Divide 46956 by 65 

65 + 46956 — | 
Step 1: Out of the divisor 65, we put down first digit(ie6) 
in the diviser edo as operator and put other digit (ie5) 


on top of the flag as "lag digit as shown below: 
„Flag Digit | 
5 + 46956 


The enone division is to be done by 6. 


Step 2 As one digit has pee put on the bop we allot On 
of E 


place (at the right end of D) to the remainder cen 


.. — . 2 Here last digit 6 has been marke 
5:4695:6: T . bo 
$ 
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32.2 


(G.D) is 49 for next step. 
5 :4695 :6: 

6 4 
ec Tr 


(1i) from 49 we subtract the product of the flag digit (i.e) 


So we get 49 - | 
mo = DD 


and the first quotient digit (266 Whe 


Thus 14 is our net divident for further operation. 


Step 4: (i) Now divide this net divided i.e. 14 by 6 we get 2 | 


as second quotient digit and 2 as remainder which is placed 
* à | | 
before the next digit of divident (i.e.5). Now our Gross 


icce- 


dividend is 25. i 
65 +: 4695:6: 


72 i 


(ii) Again from 25 we substract the product of the flag | 
digit (5) and the 2'Ó quotient digit (i.e.2). So we get 


25 =- (2x5) = 25 — 10 = 15. This is the next net dividend. 


Step 5:- (ij On dividing 15 by 6 we get 2 as third quotient 


digit and 3 as remainder to be placed before 6. Now 36 is ou 


next gross dividend | 
5 + 4695:6: 

425 
EC 
(ii) Out of 36 we subtract the product of the flag digit o 
| 


rd i ee 2 
and the 3 " quotient digit (i.e.2). So we get 36 - (2x5) He 


= 2o 
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Hence 26 is the remainder. 


S469536: 


LANI OE 
722:26: 


6 


Therefore 9 = 722 
R= 26 


32.2.2 ILLUSTRATION 2: Divide 518 by 23 


By Ge lls) 
tep 1: We write it as follows 
TADE H 
5 SSMO ; i E 


(operator )2 
Here 3 is the flag digit 


Step2: We put dots for the remainder portion 


53 : 51 38: 
2 


M 


Step 3: (i) Divide 5 by 2 we get 2 as first quotient digit / 
the remainder and placecdt before tne next digit as 


oue Co PSU ^ Eo M. 
PUN confie RENE ET 


— 


e f 
So out next “ross divided | de dal, it 


ND = 11 - Ire = s 
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32.4 | 
pels 8 A s 22 
TUS R age 
22 9812 


The whole process of step by Step division as explained in 
the previous two examples can be done mentally and there jg} 
absolutely no need to write down the steps. By using this 
Vedic method of direct division we can get the total answer 
in one line using the simple mental working. Let us try to 
understand the fellowing illustration by mentally doing the | 


mental working as per the previous stepe. 


52.2.5 ILLUSTRATION 2: Divide 5120 by 64 


à 3 512:0: 
6 


IDA Cae 
80) g © Pe 


The second net divident is O [32 - 8x4] 


32.2.4 ILLUSTRATION As Divide 7648 by 94 
4 g7]6/ ga 
ie xd 
81 334s 
32.3 In the ‘previous examples we had seen that out of th 
two Gigits of divisor we are actually dividing by using d) 
digits and the flag digit is being used for simple read jus" 
of the gross dividend. Now let us take few examples of di^ 


by the three digit numbers. 


Here the divisor is of 5 digit. In this Gase we PACE Jast 


two digits of divisor as flag digits and adopt a slightty 
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different modus operzdi on Urdhva Tirvak lines as follows 
BUSTS TAMAS 8 $ 8 
8 


The énitiel two steps are done as already explained. 
Step 1 (i) Divide 71 by 8 we get 8 and remainder is 7. 


PIERS TAUREN, 8S5 
8 i 


8 
So 74 is the Gross cividend. 


(ii) From 74 we subtract the product of the 15" digit of 


t 


flag digit (i.e. 2) and the 1?" quotient digit (i.e. 8). So 


we get 74 - (8x2) = 74 - 16 = 58. So 58 is our net next 


dividend. 
The subsequent steps have a slight modifieations. We use 


the Urdhva Sutra for adjustment of our gross dividend. 


Step 2:(i) Divide 58 by 8 we get 6 and 10 as remainder. 
So our next gross dividend is 102. 


oh : Tl1h26-: 95 : 
710 ; 
86 


(ii) From 102 we subtract,(by Urdhva tiryak rule) ross 


products of two flag digits (24) and two quotient dig 


E. DE d ee S212 & Be Nec E 
86 > Ah i 


` i. Sen T 
Ha asb remainder is 


(which is o 
Lr pe^ 
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Our next gross dividend is 106. 
24 :71L2266: 95 : 


* 10 10 
Sg 5 6 


(ii) From 106 we subtract, by Urdhav Tiryak rule gross 
products of two flag dieit (24) and the last 2 quotient 
dieits 66) i.e. at 

66 


and the remainder is 106 
: - 36 
70 which is our next net dividend, 


c 12 & gh = 9 


Step 5: (i) Dividing 70 by 8 we get 8 and 6 as remainder. 
Out next gross dividend is 69 
25 : 71426: 9 5 
: WLIO NO Go 
2 6 66 


(ii) From 69 we deduct by, Urchav tiryak rule, gross product | 


of twe 7^.5 digits(24) and last 2 quotient digit 68 i.e. 
S 7 16 + 24 
68 = d 


the remainder is 69 


29 (which is our net divident and 
295 is therefore the grossP^: 


32.3.2 ILLUSTRATION 6 Divide 16385 by 128 


128 + 16385 
I . 
n this example we observe that it is more convenient to 


Work with oL flag digit (8 here) 


Sepe. 8 + 16585 
le | 
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Step 2: 8 : 1638 :5: 
12 
| We make 8 as the flag digit 
| Step 5:01) 8 g 1678 85: Divide 16 by 12 
| 1$ 4 
il 
‘ (ii) From 43(G.D) 
oS 8=( 8x1 ) y 
| 25 > next net dividend 
; 
1 Step 4: Divide 35 by 12 we get 2 and remainder 11.. 
j : S 8 16268598 
yo i 4 11 
BE i TE 
: TM OS 
: | - 16(2x8) 
| —— ^ 
; 102 > Next net dividene e 
: Step 5: Divide 102 by 12 we get 8 and remainder is 6. = 
a 8 : 1638 :5: oi 
l2 M aa © NE 
a eo Eos 
(ii) From 65 G.D) 
4 64 (8x8) 


1 Remainder 


Hence 8 : 1638 858 
L2 à Uh 6 


128 :1: 
32.3.3 ILLUSTRATION 7 Divide 24829685 by 2563 


Step 1: The divisor can be written as 


Goch ges esc 
Here 23 (operator ) and 65 (Flag 


Qs 
V 


g 


Step 2:- 


65 
ILO. = 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


32.8 


Divide 24 by 255 we Bet quotient digit (aseo) 
d th wainā ec cS Mag fewainder is placed before 

anc e eua wk ef 

MEE ive.) and the quotient is place’ below the 

Lae 


45 92h 829190 Soe 


Our next gross dividend is 18. | 


(ii) Subtract the product of the quotient digit and the first 
flag digit from 18(i.e. 18 - 6 = 12) which is the net 
dividend at this stage. : | 


Step 5: Divide the net dividend 12 by 23 which is smaller 
thon the divisor. So 12 is placed before the next digit (2) 


as our remainder (of this step) and the quotient is O. 


6582482068 8 2 
e 3 1 122 | 


and the 2 flag digits (i.e. 65) by the Urdhava Tiryak Sutra 
Ao on 122 we get (122 —- 5 = 117) which 
is the next net dividend. 


Step 4: Again divide the net dividend (117) by 23 we get 


quotient digit (i.e.4) and the remainder (25) place it befor? 
the next digit (i.e.9) 


6 5.8 2h 18 7» Te 3) 85 
215 
I 12 25 
IO th 
ot T 
So our next g.d. is 259. 
Me os a 
Vii; Again subtract the product of 65 (the flag digits) 
and the last two digits of quotie 
259 — (65 x Oh = oA) = 235). 


So 255 is our net dividend. 


é 
X © 
So our next gross dividend is 122. 
EOM E bie one product of the 2 quotient digits (i.e 
4 


nt from 259 (i.e. 
; the cross product 67 = 24 
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Step 5: (i) Further Civide 255 by 25, we get 9 as quotient 


digit and the remainder 28 is placea before the next digit 
(Aue ero n 18) 


Fee vB 2 S62 8) 5 
Lowe 25 28 


TORES 


29 


SAX 
Therefore 286 is oup next gross dividend. cup 
(ii) Further subtract the product of the flag digit (65) 
and the last two digits of the quotient (i.e. 49) from 286 
we get 


286 - ( 65 x 49 = 74) = 212 (net Aividend) 


Step 6:- (i) Divide the net dividend 212 by 23 we get 
quotient digit 8 and the remainder 28, place it before the 
next digit (i.e.8) 
65 : 2 458 2 946 585 
2 5 
oie 25 26 26 


MOALE. 


Hence 28? is nev* cross dividend. 

(ii) Subtract the product of flag digit (65) and the last 
two dieits of the quotient (i.e. 98) from 288. We get 
(288 - (65 x 98 = 93) = 105 ) 195 which is placed before 
the next digit 97 . So the gross R is 1955. 


Step 7:- To find the net remainder again subtract the 
product of the last flag digit (i.e.5) and the last quotient 

digit (i.e.8) from 1955. We get (1955 - (8 x 5) = 40) = 1915). 
So 1915 is the net remainder 5 


6582402968858 
23 1 12 25 28 28 195 


l0 E 
1049845915 


£2 
M 
H 
e 
E 
No) 
[05 
p 
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o steps can all Pe performed just vitl 
le rough work and the 1 
ngle step. Let us 


1 working in the 


Even these simpl 
mental working along with a very litt 
4 remainder obtained ia m Sal 


e process by doing the menta 
Further in next few examples, it 


a single flag digit. 


quotient an 
practice th 
following illustrations. 
is more convenient to: work with 


32.3.4  ILLUSTRATION:8 
" Divide 26786 by 114 
i3 à 267806 
4 826789969 
Li h 6 12 


—————— 


2 5h 9 a 1L O8 


eo, Therefore Q=234 
age | ax T 
e) mu 1 2.5:» ILLUSTRATION:9 pave ge 
RE Divide 342945 by 136 . 
i65 & a 829 Rh 85 

D 192 8539 

RE. 29 521 8 8 Op 
I Therefore Q = 2521 

Sarak oR ei) 


Rah ILLUSTRAT ION:10 

E? vs Divide 646275 by 154 
Cero ES i 8 85 G2 TS 
NA ie 15 15 L 


this process of division somet 
inder left over is too small t 
than it. This prol 
next lower digit as | 
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new quotient disit. This trial and adjustment situation is 
eoually encounteredeven in the division in the present method. 
The following example illustrates this facet. 


32.8.1 ILLUSTRATION 11: Divide 601425 by 76 


omues m E Gg 


Ü i 635 


DEI 9. 85. 75 


Here in the first civision by 7 we can put down 8 as a quotient 
digit, but the remainder then left (&) will be too small for the 
subtraction expected at the next step (48). So wo take 7 as the 
quotient disit and prefix the remainder 11 to the next dividend 
digit and then proceed as usual. 


32.5 Decimal form: The Vedic DH\WAJKAM METHOD can be easily 
extende to get the result in decimal form by continuing the 
process of Civision of the remainder. We place the additional 
zeros after the dividenc. The following examples shall 
illustrate the process. 


52 o5 o. ILLUSTRATION 12: Divide 8352 by 79 to three places 
of Decimals. 
9 3 97565 8 2.00 
Y 
iA lO 83 
Los 3.72 i n 


The process of solving these auestions is same. We put the 
Aecimal point as soon we start the division of the remainder. 


32.5.2 ILLUSTRATION 18 : Divide 711.025 by 38 to three pl: 

of decimals ne 

S867 to O2 
33 

49 6 11 


1 Bo qa 


ILLUSTRATION 1 


52 65 569 
decimals. 


22 qe 


Divice 7.5 by 5^ to 3 places of 


\ 
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no DIVISION CHECK 


er We s ifia ei procedure of checking the 


correctness of ‘the multiplication results can easily be extended 
to check the calculotions of any division of numerical numbers. 
Further, it is really interesting to observe that the 
extremely simple Vedic Methcd of checking the calculations of 
any numerical division can be easily cxtended even to the 
algebraic division. This process is equally applicable tc dic 


problems where remainder is left over. 


. 2. Procedure 


Tt shall be intcresting to explain the rather simple, super 
fast and accurate checking procedure,with the help of an example. 
Tllustration:1 : Divide 46956 by 65. 

Following the straight division process, the result is 
obtained in two lines (refer Chapter 32. The quotient is obtained 
as 722 with a remainder of 26. 

Step. I: Subtract the remainder from the dividend (46956-26=46930 
is exactly divisible by the divider 65 in this case). The result 
obtained is exactly divisible by ane divider. 

Step II: By simple observation we can conclude that if our answer 
of division is correct. The modified dividend obtained im SEDE 


Should be equal to the multiplicaticn of the quotient with the 


Givisor. | 


Therefore 
Ne 
Step III; The problem at this stagc has become exactly the same as 


has been detailed out in Multiplication Check' (Chapter 44):.* 
Therefore the exact checking procedure can be straight way applied. 
(a) Ww 2 2, 7 a 2 P 2 = 14; 1 +1 = 2 (Upper triangle No.) 

6 5p © + ee Ais ele las (Lower triangle No.) 


Fata aa sfazata 


Wa qup mp» aaf ward Ww! 
Vedas aro tha Eternal, Source of, All Knowledge 
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Thercfore the right hand side triangle No. is 2 x 2 = 4, 
(b) i D5 ©) BO) S ch re 6 a 495 4 S39, 513 15 9 2 I0 1+0 5 i, 

E S . ; 3 

Therefore the left hend side triangle no. is obtaincd 
as 4. Th. simple straight forward and superfast vedic method oj 
checking the division has becn satisfied. 
55.2.1 Example 2 : Divide 876456 by 68 

By applying the straight division process we get thc 
quotient as 12889 with a remainder of 4. ) 
Step 1: Subtract the remainder from the dividend 

(876456 - 4, = 876452) s 


Step, 2: The modified dividend obtained, in Step I should be cqual 


to the multiplication of the quotient with the divisor, i.c. 


| 876052 - 


Step 2: The problem at this stage has become exactly the same 


as has be.n detailed out in multiplication check. 


(a) 1293 oL SENSU 9 = 28, 24+ 8 = 10, 140 = 1t; 
(upper triangle number) = 1 
(8). Gsp 0 e S c mise 4 = 5 
(lower triangle number 
Therefore the R.H.S. triangle number is 1x5 - 5. 
(c) 876452; 8 +7 = 4B; 14526; 
; 646 12) du ee 
3 w 5 sera T a 2 = 3; 
DN NDS 


Therefore the L.H.S. triangle number is o 


Step 4: 5 25 . So our answer is correct. 
33.2.2 Example 3: Divide 45696789 by 75. 


By applying the straignt division process we get the 
CR as 609290 with a remainder 39. 
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Step. 1: Substract the remainder from the dividend 
(45696789 - 39 = 45696750) 
Step, 2: The modified dividend obtained in Step 1 should be 
equal to the multiplication of the quotient with the divisor Inek 


609290 
x 72 


15696750 


p——— 


The problem.at this stage has become exactly the same as 


Step. 2: 

that of ‘Multiplication check!,. 

(a) 609290; 642 = 8 (upper triangle number) 

(b) - "UOS m s 5 = 12,5 1+ 2 = 3 (lower triagle number) 


Thcrefore the right hand side triangle number is 
Bux SUD 2 wlis Oo 


(e) 45696750; 4+ 5 4 6 2 15, 1 € 5 #6; 6+7 = 15, 
| 125 2: 4 45 9: 9 6 MEINEN 


Therefore theL.H.S. triangle numbe is obtained as 6. 


Step 4: 6 = 6. So our answer is correct. 


Maa 


55.5 Algebraic Division 
Even the correctness of the division of algebraic 
equations can be easily checked by using the same Vedic Sutra. 
The ‘Vedic Mathem tics! jouioretstonints outlined above for: 
checking the division of numerical number is exactly: applicable 


for the algebraic division as well. Only a smell simple aditional 


Step is required for transforming the algebraic problem into a 


numerical problem. 


Step 4: Wo assign the value of x equal to 1. The assigned value 


of x (1) is substituted in all the algebraic expressions appcaring 


ss and simplifi ec. The four expressions: 


correspond to (i) divisor, (ii) Dividend, (iii) Quotient and: 


(iv) Remainder. 1 
Ste ‘De Once the numerical values of the above four expressions © 
SXEp 2i ition 


Neve been computed, the remaining process is the exact repiti ion 
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of the very simple and magic speed procedure outlined in previcus 


À section. D 
| NET D. v? 
O 55.5.1 Exemple 4: -ivide 2x + 


Following the steps as illustrated in previous chapter 


: 2 ^ 5 E 3 c € 1 3 E 3) d 
we obtain the quotient as 5x ^ + 17x + 46:and the remainder cqual 


be olz o 2h im wo Eines. 


Swiss ahs Substitute x = 1 and bompute the numerical value. 


m > a MS ^ 2 

" The dividend E = P + ie ce x wp OS 24 
; REA x15 + 2h 

; EDI uS 

ER. E 2 

m Tae civier Da Ex 2x + 5 

site A e 17r sperem 

E e 5x e quus 


Ec The quotient Q 


57 + 16 = 38. 


and the remainder R = ~4x - 24 = -h-2h = -28. 
Therefore, the modified dividend is E' =E- R 


(nce Step 1 of the previous section 2) 
Thercfore , the division checking problem of algebraic. 


simply reduces to a simple multiplication checking 


7x — Suc ik 15x + 24 by X" AXI 
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Jb ab entere sting to ncte that, otherwise there is no 


direct, short, quick anc yet certain, checking method available 


fcr thie algebric di vision problems, 
3.2 Example 5: Divi ERN NEZ | 2 
33.5.2 Example 5: Divide 9x 45x -7x 418x432 yr X -2X425. 


We cbtain the quotient as 9x «23x42 aud tne r mA 
equal to -27x = 4 

EE ctep 1: ..0n putting x = 1 
= ee + 5x = TG + 18%452 
me 


The dividend 


tg 
| 


The divisor D= x - 2x k=) ESZ RD S em 

The Quotient Q = oa + 25x +42 = 9 + 23 425-5 us j i 
and the remainder R = 15x27x62 & 2-5 cee 
Step 2s, The neei tied dividend es E' = E-R 


= 57-(-32)= 57431 = 88 
` Now it is just a multiplicaticn checking problem. 


4 d RS 
"e 


8 tep 3; Therefore, top ET 


Bottom triangle a 2 


ARA AE o the ReH. S. triangle velue.- 1 4 EGES aa 


a 
aw 


I L.H.S. triangle +. 885, Bat B= 16, 1+ 6 4. — 


Here (GA is gene per wur is. joco 


33. 30.3) ipd 6: Divide 3x" ~ 2x^ - 3x = 


We obtain the. queis Be 


NE 


by Arya Samaj Foundation Chennai and eGangotri 


25.6 


: The medified dividend is E' =E- R 
| i a) 4 e O = q 


Using simpic multiplicaticn checking preblem 


Top triangle value = 2 
Bottom triangle value = 2 


" 2x 2 =4 the R.E.S, triangle. 


dos triemmgle Go 


Here 4 = h . Hence ovr answer is correct, 


SK el iC 


ete! EM 


E dm 
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CHAPTER 38 
VEDIC NUMERICAL CODE 


38.1 Introduction 


It may be a matter of interest to note that Vedic 
scholars of ancient time did not use figures (for big numbers) 
in their numerical notations but preferred to use Sanskrit 
alphabet to represent various numbers. This was perhaps done 
to facilitate the mathematical knowledge stored and trans- 
ferred on to subsequent generations by way of language, 
understood to mankind. Thus presenvation of their knowledge 
was better managed and understood by subsequent followers. 
Sutras and Sanskrit verse are in fact treasures of such kird 
which can be easily decoded and assimilated even to the 
modern world. i 


38.2 Recent Research 


Tt is interesting to observe that the latest research 


of the modern scientists is once again bringing before humanity 
the perfections of the sanskrit language and lot of systematic 
effort is being done, the world over, vo unearth and decode 
the scientific rnowledge contained in the ancient sanskrit 
textswith special reference to THE VEDAS. In this context, 

it is. interesting to point out the honour being given to the 
sanskrit language by the American Association for Artificial 
Intelligence. The artificial intelligence is the special 
research area of computers used for the rebots - the mechanized 
servants. The full cover page of the AT magazine’ (volume 6 
No.1 spring 85), an official publication of the American 
Association for the artificial intelligence is decorated with 


sanskrit shlokas. This particular issue also contains a 


. research article of 10 pages by Dr. Rick Briggs, who is a DN 


computer scientist at NASA, American Space Research Centre, : a 
CALIFORNIA, on Knowledge representation in Sanskrit and oe 
Artificial Intelligence. Dr. Rick Briggs Says, there is a 

wide spread belief that Natural languages are unsuitable 
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the transmission of many ideas that artificial languages 
can render with great precision and mathematical riger. 

But this Gichatomy which has served as a premises under- 
lying much work in the area of linguistics and artificial 
intelligence, is a false one. There is at least one language 
Sanskrit which for the duration of almost 1000 years was a 
living spoken language with a considerable litrature of its 
own. Besides works of litrery value, there was a long 
philosophical and grammatical tradition that has continued 
to exist with undiminished wizeur until the present century. 
Among the accomplishments of the gramixarians can be 
reckoned a method for paraphrasing Sanskrit in a manner that 
is identical not only in essence but inform with current 
work in artificial intelligence. This article demonstrates 
that a natural language can serve as an artificial language 
also, and that much work in AI has been reinvemting a wheel 
millenia old. It is interesting to speculate as to why the 
Indians,found it worthwhile to pursue. studies into unambixous 
coding of natural language into semantic elements. It is 
tempting to think of them as computer scientists. Let us not 
forget that among the great accomplishments of the Indian 
thinkers were the invention of zero and of the binary number 
system a thousand years before the west reinvented them. 

lt will be useful to point out here that all the calculators 
and computers of the world are based on the binary number 
system. Further the computers are also using ‘the vedic 
Vinculum system in there IC circuits 


58.5 THE CODE: 


The code system in himdlii could be written down as? 


z am g q--1 Note: Further and are 
ce 6 m Ei 2 also be coded as ? 
3T $9 g [sl 3 
Ù c a] a Ih 
8 "UT HW DEC 
d d = T 6 
B is - S. 7 
a Gq = [d 8 
Eil q = = 9 
aat gan - o 
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- 0 


$? 


This code system can also be written in English 2s follows: 


(i) ka, tta, pa and ya all denotes i 
| (ii) kha, dah, pha, ra all denotes 2; 
| (aaa) ga, da, ba, la all denotes By 
(iv) gha, dha, bha, va stands 4, 
(v) gna, na, ma and sha denotes 5, 
(vi) ca, ta and ksha denotes 6, 
(vii) cha, tha, sa denotes 7, 


(viii) ja, da and ha stands 8, 
(ix) jha, dah denotes 9 
(x) Ksa (or Ksudra or shunyam) for 0 


The vowels are ignored and in case of conjunct consonants, 
the last consonant is alone counted. 


m4: oes SS ee ee a eee, oe 


38.4 Illustration: 
Thus pa pa is 11, ma ma is 55, ta ta is 11, ma ry is 52 
and so on. 


It was left to the author to select proper consonant 
or vowel. This gave lattitude to the writers to frame the - 
language of their writings to acquire more than one meanings. | 
For instance, kapa, tapa, papa and yapa all mean ll. 


Oe ee ee 


5 


38.5 Applications.: 
3 We now take four illustrations which when decoded 


provide interesting mathematical insight: 
(1) Sade; Wwe arg 
Here Saptakam means 7 and Kevalaih represents 145. We 
are told that in case of 7 our multiplicand should be 145. 


Applying Ekanyuma corollary of Nikhilam all this means 
as for.7 (as denominator \maultipiy 145 by Soo M pO MM CM 


answer for = 
JL = j 4 2. 8 5 j 
. 


(11) aah ae 


Here kalau means 15 andkBhudrasasa 
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The hint here is that for = mliiann i Oa i.e. 


-| is obtained by 077 x 999 


15) 

EE MO O 5 2 z 
Thus p 7 9 925 
(iii) a9 ETENA: 


Here Kanse means 17 and ksama-daha-khalairmalaih means 
053688082535 J, WWE 


= ipod O0 8 2555x%99999999 


05880252 Sm Nc 7 


ep 
. L2 E em 


(iv) Lastly a Shloka for obtaining value of 1/10. 
mot ware agara - sfuerrie ur IT 6I 
ue vd GIBTS Waray tse S || 
This Shloka has two sets of literal meaning, first in 
praise of Lord Krishna and second for the Lord Shiva. Third 
meaning (after decoding) gives value of 7/10 to 32 places of 
decimals as below - 


I0. = -31415926535897952384626433852792 -----—— 


38.6 Observations 


Dr. V.P. Dalal (of Heidelburg University Germany) after 
knowing above Shloka’s merit commented as follows - 


It shows how deeply the ancient Indian Mathematicians 
penetrated, in the subtleEvof their calculations, even when 


the Creeks had no numerals above 1000 and their multiplication? 


were So very complex, which they performed with the help of the 
counting frame by adding so mary 
could be done by adding 7 on the 
etc. 


times the multiplier; 7 X ? 
counting frame 5 times. ete. 


38.7 Further research by SSG is revealing very interesting 


results. For instance the secred Gaytri Mantra, when decoded 


yields the secred 108 number. Further details shall, be presen 
in Part II of the c. course. 
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| Sey 
dlean fora d'qe 
.4. Choose the Fpproprie Tl base for Me IIA.. 


" Check the errors 


br (v).196 100 200 ME x 
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Tutoriel 1 


write them in the Vedic Bese System style. 


(20 a 16005 (ii) 999876 (ess) E 
(Av) 100 SE (i) 123 
(4) 1385 (viii) 872 (ix) 1000001 
G^ 99 


2, Choose eppropriete, bese, sub bese wherever reauired, 
end write in the Vedic Suo 


(AS 52. ii RE (ii) 59989 ET (iii) 899 

(àv) . 256 A MEE — (vi) 2h937 4 
(viij 9827 s (3135) 2700 (ix) 287 

(x) 507 | 


Notes These problems are taken for te Shine the submuitiples 
Of 1/25 An Sp o ep Mu etc. 


ese end 200 as sub-trFse 
n a 


So Write 232 teking (i) 100 as b 
(ii) 1000 n " 200 
M w 


Ga) ooo A BC A 


Notes This problem illustretes that ‘one no,cen be represen— 
; ted by using Gets beses end sub beses. ; 


5 


| eed Vedic style 


QUOS. a Base Sub-bese , 
(4) 286 1000: 250. dose : 2504006 ; 
(ii) 303 (gg 306 3. 0 A EM 
| Gii) 999 E ] x 1000-1. 
(av) 9996 1.00 eb e Tes x \ 


L sal 


d by Arya Samaj Foundation Chennai and eGangotri 
9 : 


A ate 
nd out tbe bese end correct number in the following 
d elso write the sub-brse wherever nccessery. 


Vedic style of writing 1 Levieton Bese Correct 
h Number 


19 - 1 
98 2 
195 3B 
“ee =e 
22 

Lows 


Re: os . Digitized by Arya Samaj Foundatien Ghennai and i é 3 
afam fama eam INSTITUTE OF VEDIC SCIENCES 


E NR “41/2, Amod Kunj © 
University Campus 
ROORKEE.- 247 667 AE 


— fam "fua e eer 


CHAPTER -2 (TABLES) 


E d. Write down the tables of following numbers upto 25th cs 
using ORE. approach: 


(OD ERE NUR «ug EU 5 
(ivi 32 CA 02 AGRA) 485 
(vii) 211 (viii) 92 (hint: 921x100) $x (10) 
r ; à +2x(1 
. (àx) 182 

(x) 998 (hint: 998 - 1x(1000) s0x(100)-0x (40) 


Be Qu Find out the operator REC for he follo ‘ing numbers and s 
then write down the tables upto tenth level. 


(i) BB fee MU £79 


(iid) a Bie | (iy) c - EL s 
(v) 1819 


Q. 5. Write down ‘the tables of all the illustratiors eae in the 
text DE 30th level. ` 
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TUTORIAL B T-5/1 


CHAPTER 3 (VINCULUM) 


V 


Q. 1. Write the following numbers in Vinculum fern: 
(4). 298. (i) ‘63 üiij — 9m 
Pec (oS NU (v). -egevo6 (vil. 491846 
(vii)'489900290 = (viii) ^ 9083628. N- 

(ix) 99910892 .  : — (x) » 909125468. 2 
(Hint: Use of Nikhilan sutra will help you). 


2. Write down the 


Normalized form of following vinculum 


(ii) 7128 


51152840. 


k * 
B i 


" » A ] s 
lp ession about this new 


computers? How this 
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TUTORIAL 10. 


dfÍqqm «f 
chafa erg 
- Q.1, Compute the following Mi iU 
(i) 12% 12 . (Gr) HMM CERE ET 
e e bs (v) 102 x 103 (vi) 112 x 108 
(vii) 113 x 109 (viii) 112 x i11 (ix). 1002 x 1009. 
(x) 1007 x 1012 (xi) 1110 x 1004(xii) 1003 x 1002 
(elit) 10 adum 


(352 Perform the following multiplication by .sing 
Nikhilam Sutra : 


(1)9x 7 (a130)8x 7 (13313)7x 6 (iv)6x5^ 


(v) 91 x 93 (vi) 92 x 95(vii) 87 x 97 (viii) 86 x 98 
(ix) 58 x 99 (x) 67 x 96 (xi) 87 x 91 (xii) 598x998 
(xiii) 99981 x 99998 E 


0.3 Obtain the Vinculum-portion’ and use the Nikhiiam Sutra 
to perform the following multiplications: 


(i) 11x9 (ii) 14x 6 (iii) 15 x GNO Lom x 98 


_ > ano ee i i 


GA ao se re li) 3125) s Gb (vii) 1025 x 997 


S 


(viii) 1034 x 998 (ix) 1002 x 92 (x) 1005 x 97 
(xi) 100007 x 9998 (xii) 10008 x 9992 (xiii) 1000:x9995 


Perform the following multiplications. 
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MULTIPLICATION 


or subsutra in each case. 


T-12.1 


Indicate the Sutra 


9.1. Squaring Numbers 
93 x 93 91 x Ol 98 x 98 101 x 101 
133 x 133 111 x 111 988 x 988 991 x 991 
993 x 993 99h x 994 977 x 977 999 x 999 
9997 x 9997 9991 x 9991 
17 x 17 19 x 19 21 x 21 103 x 105 
106 x 106 109x109 111x111 13 x 113 
1009 x C — 
Q.2 35 x 35 55 x 55 75 x 75 198 x 396 
125 x 125 165 x 165 | 
DI 47 x 47 62 x 68 EL se GS a 76 
91 x 99 105x107 112x118 jit, IS 
104 x 106 39m ss OS. 1 a. 106 692 x €98 
889 x 813 895 x 807 897 x 805 ; 
Q.4 7x9 6x9 8x9 14 x € 
lx 9 l7 x 99 767 x 999 9367 x 999 
8437 x 9999. ` 9 x 99 63 x 999 767 x 99:9  ! 
Q.5 Find the square of 
(1) 15 (11) 1003 (iit) 96 
(iv) 9889 (v) 14 (in wais the NIHSS, Cec (JURE to be y 
two digits) 
Note: Frye bo e d. cones out to be 9 i.e. single cist” 
(vi) 134 (In vs aoe ct. never: g^ 
(ctam orc Pr 4 to transfer two digits troi 
(viii) 496 (ix) 256 m E c 


(x11) 1969 (xi) 202 


CC-0. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


afew fasta wenns : 
| S : INSTITUTE OF vgp 
| METIS SERRE (eres) . SPIRITUAL STUDY GROUP (5S6) 


41/2, Amod Kunj 
University Campus 


“ROORKEE - 
70767 (uon 


PORTAL 13 


ijs Solve the problems of T10 and T12 by the general method, | 
alongvith other applicable methods. Compare and find out 
the most convenient sutra in each case. 
Solve 9.2 and 5 using URDAAV^ method 


Pa A) Al x63 (ii) 27 x 67 (iii). 33 x 73 
iT) 135 x 179 (v) 141 x 281 (vi) 371 x 433 


i 
. 


vii) 1278x 9034 (viii)l2078x 10304 (ix) 378° 
x) 6471x 6012 (xi)81265x 32112 


do. edi) 89588 x 787 (ii) 396 x 914 
. iii) 8858 x 78 (iv) 6548 x 787 
v) 452008x 1212 (vi) 58010 x 7017 
vii) -9238 x 1010101 
viii) 880001 x 061010 


4. Solve fellowing using viniculum approach by general Sutra:- | 


i) 787 x 391 (11) 282 x 132 
| iii) 181x 98 (iv) 271 x 87 
| v) 591 x 187 (vi) 483 x 179 


vii) 1892 x 197 (viii) 9867 x 918 
ix) 90908x81826 (x) 81739 x 9019 
5. What is the difficulty you are facing in these probiems. 


Are you finding any other method for its simplifica ‘on. 
If yestthen solve your problem by that method. 


6. Solve the problems by the help of Nikhilam and Urdhava 
both and compare pE 
799 x 398, 5439 x 4569, 177 x 165 


6789 x 9876 


N 


xiv) 1234567809 
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TUTORIAL 14 
MULTIPLICATION CHECK 


Check your answers of Q.2 of Tutorial 15 by this Vedic 
Approach of Multiplication. check. 


Are the following multiplicati^n correct. Write True/Falge, 
Use multiplication check: 


i) 96 x 98 = 9408 . (ii) 879 x 998 = 886082 
iii) 1016.x 1006 = 1122096 
dw) 34055 x 977 = 1029901 l 
. v) 87965 x 99988 = 8796324070 
vi) 128 x 672 = 86016 (vii) 635 x 502 = 318740 
viii) 989^ = 987121 (ix) 775° = 601625 


z) 102 x 210 alme Ca) 582 x 231 = 134542 
xii) 87265 x 32117 = 2802690005 
siti) iY se 332 = Drain 


x 9999999999 


1234567808/8765432191 


boe 


sy) YPN) 


xv) 999999997 
x 999999981 


= ne ar Ee ec 


999999878/000000057 


re ees en 
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 TUTORISAUMIOS ae eae ec 
RECURRING DECIMALS 


Jo Bind the values of ‘following in Recurring decimals 3 


à) $5 (AN) ts (iii) — à 


2. Find the inverse of following upto maximum accuracy : 


(y * 19 ea (d NO (iii; 23 


aq ( 119 
(i " Yi 1 


3. (i) Find the value of 1/39 upto infinite number of places 
of decimal. 


(ii) Find the value of 1/29 upto 84 places of decimal. 3 ed 


HINT; By using recurring decimals by Vedic Wopro.ch. 


EN Compute 1/13, 1/7 and 1719. 


5. Comment on the efficiency of the vedic Method. ACT DRE: 
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TUTORIAL-29 


DIVISION (BY NIKHILAM METHOD) 


0.1 Perform division by Nikhilam Method in the follewing 


Cases 

(i) 12483 + 7988 © (ii) 10015 + 89 
a (&11) 12345 + 8899 (iv) 124567 + 882 

(v) 2100112 8996 (vi) 1010108; 8988 


(vii) 1020017 4 98987 

Q.2 (i) Divide 11000 by 88 
(ii) Divide 1987 by 899 
(iii) Divide 1294468 by 89997 


(iv) Divide 11299251 by 99975 . 
1 (v) Divide 2645678 by 7777  — ; MU GERE 
|. ^. (vi) Divide 789645 by 8787 XA SN 
— (vii) Divide 245654 by 9788 a 
Q.3 (i) Divide 145672 y 99 upto 3 places of decimals. 
GD) Divide 1758011 by 887 upto 4 places of decimals. 
(iii) Divide 101010 by 23 upto 2 places of decimals. 
(iv) Divide 1213212 by 799 upto 3 places of decimals. 
(v) Divide 11223311 by 8989 upto 2 places. of decimals. da : 
(vi) Divide 10010245 by 78779 upto 2 places of B ^ 


(vii) Divide 
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TUTORIAL-55 
DIVISION CHECK 


LAUS Check your answers of the followings. Use che Vedic decis 
nue. = @etiiod for division. 


(i) Problem I of tutorial (29). 

(ii) Problem I, II and III of neon ial (30) 
(iii) Problem I and III of Tutorial (32) 
(iv) Problem I and II of Tutorial 31 and 34. 


Er. pw. Write True/False for the following divisions. Use Vedic 
2 Division check. 


(4) 9/12000212 = 133356/8 Q/R 
Eo. (11) B888/101020- 12/3252 | 
© Qiii) 88987/1030807= 12/40327 

| Giv) 23/1011 E 43/22 
TA 10102 = 1/2913 
c -x-1/ vade usos 


‘ 
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diem afaa aqaa 
 ALGEBRAIC DIVISION 
ARL Perform following division using paravartaya RaR, 
(1) 4x ~ 7x? - 7X + 12 by 2x-4 
CD ahs Be a LN 
(111) 2x? — ex^ 4 Gx) 4 dex ORE. ty DEUM 
(iv) Mera Ux? + 6x? + des 1 by x^«2x4l 
(v) xe - hx? + 12x - 9 by x? 4 2x 41 E 


(vi) l6k"436x^. + 1&x + 9 byüx? - 2x^"a2x-* *- 
A. 


oe 2 
% 


- 7x? +9 by K= es + 2X 30 
(viii) 21x diam 29x ex asea, E 3x? x^ +3 


(vii) 


2.2 Write down the ahswer (i. e. the. quit tent and the ` 


remainder) in following cases by performing mental 
MOS 
calculations "using Box. formula. 


Hw 


CONS 7k: 2 gy dc xu $4 = 


R = 
1 E n) E EE Em Re : 
f (111) of ax x 4G = | OR = 
(ix) - lix - 7x? «9x Mo Sse pa R= 
Gp) scare? eTx exe + sel = R = ; p 
(vi) 6x «13x 39x 2 Tx 45:3 x ?-2x-9; Q = Ros p | 
(vii) ex^ aue e Bess M l= R = 


me —— con 
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STRAIGHT DIVISION 


l. Perform division in following cases 


(i) 48586 by 83 (ii) 60998 by 65 
(iii) 1638467 by 138 (iv) 8956425 by 78 
(v) 888888 by 46 (vi) -753142 by 38 
; by 125. 


2. 2. T 8475 by 65 upto 2 places of decimals. 
($1) DIVA. 750.0532 by 781 upte 4 places of decimals. 
- 80.23 by 243 upto 5 places of decimals. 
vide 764256 by 1134 upto 2 places ef decimals 


Divide 842463 $ unto 3 places ef decimals. 


eT) 

Dis. following a i divisien method using 
{ihien method ` 

#(i) 9168456 + 
iii) 784653 + 649 


and dividend. 


division method using’ table 


E» for suitable divisor digit | "e 
x i (i) 642456 + 39 (ii) 7456 + 41 
(iii) 524567 + 55 _ (iv) 845 + 89 


(v) 7926778 + 119 
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| PARAVARTAYA METHOD 


T-30 2 


* Q.] Perform fuso. by parevartaya method in the 


following cases. 


(i) 1235.4 115 (EID) eis) s qii 
C141) 153291] 9 98025 (iv) 12351 + 1012 
(v) 42678 + 9818 (vi) 1231 + 838 


(vii) 42678 


829 Hint: Use Nikhilam 3utra for 
j (v, vi and vii) 
Q.2 (i) Divide 21556 by 8818 upto 2 décimal places. 
GED Did 1245 by 182 upto 3 places of decimals. 
(iii) Divide 2534 by 224 upto 4 places of decimals. 
(iv) Divide 7586 by 672 upto 3 places of decimals. 
(v) Divide 568519523 by 29356 upto 2 decimal places 
(vi) Divide 453210 by 2466 upto 3 places of deoima!s. 
(vii) Divide 65210400 by 333 upto 2 places of decimos. 


Q.3 Perform division using Nikhilam Sutra. 

(1) 5243256 + 7998 ` 

(ii) 345678 + 6007 

(iii) 14587819 + 11465 

(iv) 2468679 + 24688 
(v) 13887900 + 1124 

(vi) 2465667 + 9999 

(vii) 3456758 + 888 


ole 


aaa ad sfaaate - 
+ at aed ! 
; qe arya ma 3 marfa 
Vedas are the Eternal Source of All Knowledge A 
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TUTORIAL - 38 . | 
ae 1. Decode the following words. Use Numerical code :- 
EX (GE a (i) sued (iii) BT 
3 (iv) HTHT (v) qr M (vi) mref 
(vii) afta (viii) Fasta (x) afa 
EU (9 wa E (Xi) as (xii) Haber 
(xiii) qiPacp ts 6dv) v8 (xv) mw 
Ae 2. Find the meaning of the follouing :- 
i) 16 and 56 of 82 are going to 81. __ ; | 
ii) 32 of 4345 taught us English today. | 
iii) I uant my 55 and 22. | 
| 
oc Find then numbers coded by follouing uords :- j 
f o TH (ii) Mr Gi) Aged 
(ey) aS TT : (v) satu NS =e] 
(vaD a ee (viii) Aaa (ix) aata 


(xi) TIN 


E up to 32 piaces - 
gn » decoding the full. Shloka,.. 10 : 


hei 


03448275862063 = 


052631579 


05882553 , 


SOT Vera Re yr 


E i i tri 
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Advanced Vedic Maths 


S.No. Chapter Title 
1 1 SQUARE ROOTING 
2 2 ALGEBRA-FIRST PRINCIPLES, FACTORISATION [ 
3 3 QUADRATIC “AND CUBIC EQUATION Hi 
4 4 TRIGNOMETRICAL, HYPERBOLIC i 
FUNCTION AND THEIR INVERSE | 
5 5 POLYNOMIAL EQUATION 
6 6 TRANSCEDENTAL EQUATION 
7 7 CALCULUS 
8 8 EVALUATION oF DETERMINANTS 
9 9 INVERSION OF MATRICES 
10 10 CHANGE OF ROOTS OF EQUATION di 
l ia il THE SOLUTION OF LINEAR AND NON. j 


LINEAR DIFFERENTIAL EQUATION 


: daq ed Vi o Ee ! 
" t ma d MATS SUIT | 
q Vedas E the Er ar SólireecoF-Ai tKiteeivledge 


| o7 TS. 


i oy > 


i7 Y 
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"HET AND Taj ROOTS. 
References J ic qu B uq Olteqqv 


1.1 Sauaring We rake extensive use of the 'duplex!, D, £m 


Squares and syusre roots, The t rm hes the 
following meaning zs 
For a 1-digit number D is its Square, 
for 8 2-digit number D is twice their pro uct, 
for a -3-digit number D is twice the prod »t of the outer 
peir * the squere of the middle digit, 
for e h-digit number D is twice the produ: : of the outer 
peir + twice the product of the inner pei: 
and so on. 


| L Thus D(3) = 9, D(h2) = 16, D(127) = 18, D( 135) = 2 


^5 


1.1.1 Example 1: 43° We find the duplexes of ., %3 and 3: 
= c 43° = 16/54/9 = 1849 
j 1.1.2 Exemple 2 267° ; 36/95 /,9 = 4489 
1.1.3 Exampie 3 23447 We find the duplexes of 3,39,  , ten te 
S. 0314? = 9/58/52/8/1 = 116281 
1.1.4 Exemple 4:1435? We find duplexes of 1,1h,1h3,1! ;, 435,35 4: 
1835? = 1/8/52 /48/,9/,0/55- 20892 | 
| lo To Exemple 5: 2103h* We find duplexes of 2,21,21C,21 1921038, 
E x ETE OEL 3h, hs | ae 
s.210387e. 8/8 /1/,2/52/8/9/5*/,6- Wiat ziz 


If we do the calculetion from right t left 


we cen teke up the carry figures es w 


- 1 


c SN Lx ample 6: 552^ OF 5 She ons sys 
squere from left to right tering up | 


figures (to which we edd a zerc) es 9 


1 


me 
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ere A BEN 1 ww? 2 
1.1.8 Example 8 : (2x - Aw) e cues 9y 
es xy + ÓX + hy? + 12y +9 


: 103 
J19 Rxempie 9» (xvey 43)" = x 


1.29 Squere Roots This is just the reverse of the squering 
process. 
1.2.1 Exemple 10 5- Here we observe 4 peirs of digits eng 
5ST UG Se therefore expect a 4-figure answer if 
Y3 84843474812 * | 
the number is a perfect sauerc. Since y 


cs 8 9 e : A E 
first pair is 38 the first digit is 


ÉD OEECUOS-EopMand the remeinder is 
38 - 6^ = 2, pleced es shown. The neat dividen! is then 28$ f 
The next dividend is A3. and the next duplex i: (2ee4b°) = 1204} 
We therefore subtract the 4: 43 - tee BGes9 212 = 3 R3, SOR 
= 3, The next dividend is 37 and the next Es 
(oo uoo a eR e so = 12 = 25, 25 + 12 = 2 R1, there- 
Tamo © m Ihe next duplex is (2bd + c?) = 125 ae opo €t 


Doc Nec = 12, 12 — 12 = 0; end the last is 27 2 i, h- = 
se thet these lest threc duplexes account exectly fo the 


remaining numbers, 


1.2.2 Exemple 11 + This is similer to the exempi’ above, | 
72835523652 8 1 and we may notice in both exe tples thet 
at each step afger the first we c: | vide by 
= 53M E 
twice the first digit. This eliows the 
process to be simplified by setting up @ chert like ghet below - 
end dividing at each sgep by twice the first Gilgit, afte! 
subtracting the duplex obteined from thc figures which epe? 
after the first figure. 


28 E $72 00 i.e. put down 5 R3, then 35 + 1(= - 

10 ) 3 5 2 : i R5;put them down, D(3)- 9, 52-6 = 435 d 
5/3 414000 B +10 = 4 R3; put them down, DCW 7. 

-— - — 


36-2h= 12, 124 10- 4 R2; put thea dow” 


+The duplex 2ab = 12 b must account for most of this 28 so that 
b = 2, The remainier, 4, is prefixed to the next figure e: Sov 


e: 
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1.3 
t the steps are exactly es in the first method. 
If we did not know the number wes 


It will be seen tha 


& perfect squere end continued 


the process we would heves D(3h1) = AW C222 c (9- (9 c IOla © 


put them down. B(3M0) = 8, 8.— 8 = 0, 0 = TONSNOE C EE 


" 


down. D(34100) - 1, 1-1 = 0, 0 + 10 =/0; endi Succds S 


duplexes ere zero, 


12553 Rearotte 12s 7T This is nct an exact squere 


1 74 93350603050 end sc the answer does not 
8) wa e terminete, 


1/203) ur T 


1.2.4 Example 13 Using the vinculum : IS s 
Ag - Here?) as 6254 lose so 6k(e j 
6 25 050,0 o 050 ; is clo [o (e perfect 


Squere) we mey teke t:e first figure 


S. 3 EON cb 8 end heve a remeinder of 3. 


| 1.3 Squere Roots of Polynomials 


1.3.1 Exemple 14: Aa AE oy 
Obtain E E T c 


As a pawey series in x. 
Solution 


pecs 4 
. 4nSWETr; —————— 
E = (2/ «3x + dx + Ox? 4 Ox 


Check s (B x 3x * xs) = lo. 12x 4 13x* + 6x? + x 


The procedure is thc seme es for determining the «uere 


Toot of a number, except thet there is no cerrying. The ste 
X F Bar. a 


This leeds to one solution, end -7F = —2 leeds to 
. > . D r mes man * 
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2, Doubling this 2, we obtein the divisor, kh. ^ diagonal 
stroke now seperates this 2 from those ensuing terms which 
contribute to the duplex (viz 32. aJl 
2.3.0 + J2 3.0 + 1.0 eze) 
The second term in the snswer is given by 12+ 4 = 3, 
h. 43 — 35 M 

and 4 2 + = 1, which is the third term in ihe enswer, 
5. The dup.ex is now, 2.3.1, = 6, 

Gmel © = ($ = 9c S0 that 

0 + 4 = 0 (fourth term of the solution) 
6. The GOup' ex is 2.3.0 + 1° es 
and 1 > 1 = 0, whence | 
O+% = 9 (fifth term of the solution) 
‘il sub. ?quent terms are found to be zero, ::d so the 
So? voic- is exact. 


——— —M — 


3.2 Fxamle 15 * Obtain 7A + 12x + 13x? + 9x2 42+ 
aS s power series in x, 


20 TU 2G i 
ne ws’ three teris being the same as in the pre;ious 


.i9, the work^.g starts off the seme. The work: 1g and 


Solution proceéd: thus :- 


teenie: + Ox 4 Br 4 hu 


EoxpISond PV ix 4 x°-, 13 15 4 


rhe DS ini 

proeedu:s for obtaining the Square root in descer ing 
powers ud : 

of = is the same, except that the coefficients sre 


considere; in the reverse order 


— — M - 


+ 12x + 4) 


es 
a descending Power series in x 


3343 Axamp:s 16 * Obtain (arg Dm M 13x? 


5 CE CR isan EN 
5 RESI re. 
Cr 2x iy 2 MED GO 1] deve 
x cL S 
in gineral 64x 6x3 VO OH o-ore PRSE 


the. squ 
? are root of a A 
infi ite series, polynomial leads to an 
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1.5 ? 
BXAMPLES | 
Q. 1. Squere the Following 
| G).. M3. . xy793 . CEE) eS Gu) MK e2 
| (ed eS) — Ggu7 Gabi) GSOUS (Gh) 35396 
| (x) 491928 
| Q. 2. Finà the square root p ; 
| (xi). 283.021. (zaa) 4489 (xiii) 670761 (xiv) 60516 
| (xv) 528529 (xvi) TAN (xvii) 10784655. 
| (xviii) 55457809. (xix) 7890481 (xx) . 1936256 
| Qe Oo. Hind the squene root to 3 decim) plece: 
(xxi) 2828 (xxii) 3333 (xxiii) 2122 (xxiv) 234 
| (xxv) 80908 (zzy) © (xxvii). o M Copie MONIO | 
| (xxix) 48.81 Ceod MOSS a mi a n ee 
Qe 4% Evaluate the following E 
| i pte te UE UE e cus 
; (1) Yx! s Ux? 9 Mem 8 12 3 9 
Gan GR EEG TS cmi ecd Em 


EZ: Rite I oo ee 2 : 
(v) te s 3x? 4x8 2x” + x^« ux" Ox) 4x + JX Pe 
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mre em ears: 


2.1 


This chapter is taken from the contents of chapter 6 
of Introductory lectures on vedic Mathematics by A.P.Nicholas, 
J. Pickies anà K. Williams published by the Vedic Maths 
Research Group 106 Mercers Road, LONDON, N-19, with due 
permission of the Research Group. 


SADA INTRODUCTION 


Starting with his nine given elements, the numbers 1-9, 
the vedic mathematician rapidly finds a need to extend the 
system. If we add 2 and 3, the answer is 5, «hich is one of 
the nine elements. But we have only to add 9 and 1, and it 
appears that nine elements no longer meet thc need. 


The situation is resolved by the introduction of a 
new unit. We might measure short distances in feet, but 
greater ones in miles; a change of units is found to be 
convenient, and im consequence the same nine numbei'-elements 
that were encountered imitially find a renewed and more 


powerful application. 


Changing units might involve a factor of 12, as with 
feet to inches; it might involve a factor of 100, as with 
it might involve a factor of 3, as with 
he rules governing all these cases cam be 
examined simultaneously using the followimg simple device. 


pounds to pence; 
yards to feet. T 


i i i ecified factor x. 
Let the change in units involve an unspec z 


&.g. 2x + 3 could be used to represent 2 feet $ inches E 
. 12), or 2 lbs 3 ozs ( im which case x= 16). ——— 


which case X = | | 
This si^ple step gives rise to the study of algebra. Art 2: 


because algebra springs out of a generalisation of ari:h oM 
the M govern both subjects. By the introducticn of — 


an x or a y, we are acknowledging our freedom to « S B 
posu ds a. Be 


X 


aa saaa 
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ws wan regard as unity. This quality, of being constantly 
. fresh, from the beginning, gives 


in a position to start a 
: 1. Indeed much of modern 


algebra an enor ous potentia 
mathematics springs from algebra. 


A difference betweem algebra and arithmetic is in 
the manner of handling factors such as 2x + 3 and Ax + 7, 
In arithmetic it is at this point that positional notation 


comes into play. 


Bege is th 2 Oe 7 decimal notation) 


or dT = & x 12 + 7 (auodecimal notation) 


Also, 5$ 5x 12-5  (duodecimal notation 


And 6x -i2 


6 x 10 - 12, om putting x = 10 
612 


258 


The latter pair of examples draw attention to the freedom of 
viewpoint encountered im Tirthaji's system. We are not obliged 


to keep units positive, nor to keep them below the base: to 
have 12 hundreds, 25 tens, and 15 units is acceptable - 


although we might finally call this collectiom 1 thovsand, 
4 hundreds, 4 tens, and 5 units. 


If we used a base of x, the concise positional notaticn met 
im arithmetic would become 


etc., and we could write:- 


2x + 5 x [1l 


il 


2 S 
ey Seal 
2a A u^ 


e 
lix & 6x RN ues 


Use is effectively made Of thj 
method of division. 


Ihe ensui ; à 
Hg lecture is largely concerned with the easel eae 
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available for factors and quadrati? 


à - a 
iS possibility im the parávar 


Wwe wr 


. The intermediate step (carri 
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quadratic expressions into factors. It is therefore relevant 


_ to observe that a quadratic arises from the product of factors, 


as the followiug pair of examples show:- 


UNE. MUT CU BEES 
lj v5 EENS Se: x^45x4 6 


First we will consider some first principles applicable to 
the solution of simple equations. 


Then follow a few examples of methods applicable in special 
cases, for solving quadratic equations. 


Finally we will look at direct methods of factorisation of 
quadratics. ; 


-2.2 SIMPLE EQUATION 


FIRST PRINCIPLES - 

There are four simple types of equati.n which can 
be solved at sight and which come under the sutra aef ursa 
( trenspose and adjust ). Theoretically all four types are 
known to the westerM world, but they are not consis*ently 
and universally put into practice as one-line solutions. 


22.2.1 TYPE I 
1). Gedy a Bs eT 


. o x= 4 2 P 


ed out mentally) is, 
5x c Exec» l 
2) &x+7=2x+9 


Aa x = 2/4 = 1/ 
——————— 

52.2.2 TYPE II ; " a TE 

Wine sec 
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e e x(atb-c-d) = cd-ab 
x = cd-ab 
atb-c-d 


Here the x^ terms on both sides cancel out, and on multi iyim 
out we would obtain an equation of Type I. But it is quicker 
to gather all the constant terms on the right-hand side, ang 
divide by the coefficient of x, as in the second and thirg 


lines above. 


2) C o 2e o D = (x + 3) (x + 7) 


8 ee ea 
24+5-3-7 3 


3) (x + 3)(x + 2) = (x + 4)(x + 6) 


ee x = - 18/5 


> + aqgx + bq = pcx + dp 


o > ox 


li 
e 
ue) 
1 
[on 
a 


- Then simila 

tuting the coefficient of X o 

become the divisor. 
2x + 5 4 


n the left-hand side, and these 


3 
; m3 5 =) CUTE 
2X + 5 5 

+ +X = - 13/6 
——X i rei. x = 7/5 
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42 * 2 . 4 TYPE Iv 
—————9 è 
m n 
1) + = 0 
poU x +b ; 
E -mb-na 
eo ee X = Lae 
2) ——— + — -0 
ce x+1 
. = -13/8 
2 3 
5 ) + = 0 


. e X= =- 23/5 
-.2.3 SPECIAL CASES 


The following are a sample of special EREE Ox gamete equations 
mostly quadratics. ~ 


First Special Case 


4.2.3.1 First Special Case 
1)! x4 a a O/T es mes " 
. : | 


oO S9 ES LY 


2)- t desc M9 E. 
b MERC or. z | E 
1 5) xe) bs = 5 = 26/5 l 2 i B 


2 3 or cm 4/5 


x +l 
65/28 
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3 2 x = l ) ; 
Li T > ao 82 
; y xXx- 1 x + 2 r 

Q 2. ds ok 2 

ste a+ 2 or 1/ 
e x oboma ` 
et ? ih lye) 
Eve E S DR : 
pu Here, 17 = 16-1 ed c i 


eX = 4 On Ff 


Note the minus sign in the second solution 


ee T ` 7) x- ło- 8.05 : ; t 
S^ wee c 
8) srg: 


il 
= 
ii 
NON 
ds 
[ 


. e x = 4/5 or 5/4 E. 


— Ó— ÉÓ—— 


aciple underlying these last two examples is browht out 
o next Exaile 


hi a ae 


d i 
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AT . o 9x + ag = [9) 


MÀ —— Ue 


whence x = - 12/9 = . 4/3 


But we are dealing with a quadratic: its second solution 
can be obtained as follows. Write the equation as 


| i t Ee 

q D EM 

| Now Nj ~ D) = (5x. 391 5 (253 sa) ERR: 
and N, ~ D5 = (gx v O50 NCMO MN 


( Where ~ means that we subtract the smaller verm from the - 
larger and for this purpose we can give the coefficient of 
x a greater weight than the constant term.) 


e . the second solution is 
3x - 4 = 0 
5x - 1 8x + 9 i 
2) = —— m 
Ox a dli di je 
NT 13x + 8 = o * ' "3 
ooo x = -8/13 


and 3x - & = 0 
x = 8/3 


lige <> 5) Tee ©) aen 
3) —— - —— x 
2x + 3 9x +11 
6 6 like e Ih es o 


and 2x +2 20 


Do sse c/u era. cll 


Re oT xe 
4) RESET 


LU 
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There is no second solution in this instance. If we attempt 


to find one, we have 


NY - Di zc d 


D5 E N, eol 
and this does not yield a solution. This particular example is 


mes a linear equation in disguise, not a quadratic. 


The following is a variation on the type we have been: ‘study ing; 


2x + 3 3x +1 
5) = 
llxe 7 lise sp 5j 
Here N, +N, = (2x +3) + (3x +1) = 5x + 4 
B. o 9] - (Gs o 9) css 5) = 15x 4 12 
= 3(5x = 4) 


But we can still say, 


T Ex o 55 


The second solution will be discussed shortly - a different 
method is now needed. 


: ee cs il t 
6) in 


Sc * 28 hx 5 
Since (2x-1)«(x«5) ADM +4 


and (5x + 7)#+(4x +5) = 3(3x + 4), 


ON. els tae ee 
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: 42 Li 5 G5) Gua RA usi Byte che: 
Ne OTST AT Seo 


i i.e. adyamadyenantyamantyena 
which means, The first by the first and the last by the last. 


In this last example, togather the coefficient of x^ as a 


| single term on the left-hand side of the equation the steps 


are, 
| 1x - 3 2x + 4 
| Te Gut eee 


and we are interested in the coefficients of x^ 


| - al i 2 $ 
| Lo m 


* + the coefficient of x? is 1.5 - 7,2 =-9 
| Similarly the coefficient of unity is (-3)(-2) - 6.4 = - 18 
j 


We now divide -9 and -18 respectively by 35.and 1, which are the 
[ coefficients of the first factor, 3x + l. 


Then 3 = - 3 and = = - 18, and these are the coefficients 
of the second factor: i.e. (-5x - 18), or -3(x«6). 


Thus (3x + 1) and (x + 6) [ or - 3(x + 6)] are factors. 


Similarly the second solution(for Example 6) is (x - 10), and 
(for Example 5), it is (5x + 2). 


Two more example follow:- 

Cre a M Dee ap €) 

\ 8) ———— = ——— 
b 6x +12 Be D 20 | E 


m The a 1G O ; if 


and (-2x + 2) =0 ' 
9) S n aM 
13x- 1 17x- 5 


RO eN2 = 0 
and (-4x - 14) = 0 
The next section illustrates the immense 
of this Letest sutra in a very direct 


y 
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2.10 
i Doh “Factorisation of quadratics 
Two sutras are needed 
arp AT (anurupyena)i.e. proportionately, ang 
argues =e (adyamadyenantyamantyena), ike 
the last. 


the first by the first and the last by 


‘Boge to factorise 2x^ + llx + 12, we note that there are thre, 
coefficients, 2, 11, 12. Split the middle of these into two 

' parts in such a way that the ratio of the first coefficient 

to the first part is the same as VE ratio Of che pros part | 
to the third coefficient. I.e. 2 x + llx + 12 = 2x" + 5x«8xap | 
where 2:5 = 8:12. l 


Then this ratio, 2:3, gives us one of the factors, 2x + 3. | 
The second factor is obtained by:- 


EE IS Ls (1) dividing the first coefficient.of the quadratic (2) by | 
the first coefficient of the factor (2). I.e. 2/2 =1, | 
and this is the coefficient of x, and j 


any dividing the last coefficient in the quadratic (12) by 
the last coefficient in the factor (3), i.e. 12/3 gives 
4, whence the second factor is x44 
0.0 S: v dus a 2 a (Oe SIC 4) 
42.5 FURTHER EXAMPLES 
Bgl) 3x° + 19x 4 20 


We have 3:4 = 15 8-20, Kes 
n * 20. Hence (3x + i factor. 
and 3/3 = la 20l = X+ 5) is a fac 


2» whence 3x? © US 209 a G & Ne +o 


= 3:9, 
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- 


a 


D 


2.11 


(6) 3x? + 13x - 10 
(7) 9x? +6x -8 
(8) 10x*+ llx + 5 


(x +3)(3x - 2) S DRM 
(3x + 4)(3x - 2) 

(2x + 1)(5x « 3) 

(2x + 7)3x + 2) 

(2x - 3)(5x + 3) 


A further Bub is useful HOE checking the answer, namely 


ors Wem: uem foa : 


(9) 6x *25 x «14 
(10) 10x? - 21 x *9 


; Tirthaji 
translates this as. The P. of the sum of the coefficients 


in the factors is equal to the sum of dme coefficients in the 
product. 


E.g. (x + 2)x 4 DE x? + 5x + 6 


Putting x = 1, we have 
(1 +2). +3) 21+5+65 


Indeed this sub-sutra finds much wider application in connection __ 


with the solution of cubics, biquadratics, etc. 


ot 4 
| 
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QU ADR AT IC-AND CUPIC-EQUATIONS 


Boll 


REFERENCE? The material in this chapter has been freely 
drawn from Chapter ~ -2, ll and 12 of the book Introductory 
lectures on Vedic mathematics by A.P. Nicholas, J. Pickles 


and A.K. Williams published by the Vedic Maths Research Group, 
LONDON. 


Pred ed INTRODUCT ION 


An interesting and unique feature of Vedic Mathematics 
is that every vedic procedure is directly applicable to 
various class of problems. The procedure of square rooting 
once again cuts across the distinction between Arithmetic 
and Algebraic problem. ( 


| Un BE QUADRATIC EQUATIONS: Page 


The facility of the square root procedure comes 
from its perfeet matehing of algebraic reasoning to arithmetic 
use. The unknowns are not notional magnitudes, but are, all 
along, the decimal digits in which the answer must finally 
be expressed. There is a directness like that of the carpenter, 
who when he has to fit a shelf into an alcove, marks its 
length directly on the timber, and never bothers with the , 
intervening abstractions of feet and inches. 


1 
| 


We can think of the calculation of, say Jd asa 
: procedure for solving the equation 


or x cm e 


Indeed, it is a special case of a more general procedure ford 
solving quadratic, cubic, or higher order equations. In every 
case the vedic method looks to the reality behind the 
differences in algebraic form, for the solutions, whatever 


they are must always be sequences of the nine numbers and 
, f X . 


. Zero, 


amp ad sfaaafa 
az weg ama è afa waa ata RI 
Vedas are the Eternal Source of All Knowledge 
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Consider the quadratic equation 


eae Gye 17 =-0 
In the tracitional system, the solution takes place in two 
Stages. First, algebra provides the standard formula for the 


unknown x considered as a magnitude: 


-6 Nro 


X om ————Á rere 
2 
Second, arithmetic (or square root tables or a button on a 
pocket calculator) calculates the square root so that 
- 6+ | 104 


N 
It 


2.099019 eee 


(ane x 


G2 8.099019 eee 


The Vedic procedure unites algebra and arithmetic and finds the 


solution in one step. We start from an initial chart, writing 


down the independentterm - here 17.000 ... = as i 


in a square 
root calculation. Taking the first (and here the only) digit 
pair 17, and m-tching 


2 as the first digit of the 


answer. When x = 2, x^ + 6x 


= l6 and so there is a remainder l 
"ae first digi P i 
ne first digit 2 and the remainder 1 are written down im their 


S ^S for a Square root calculation:- 
17.400000 


— — 


af 


Lace 


ee —Ó 


1$ remains now to set the divisor. Wa 
2, and add th z 


| e 6 which is the coeffici 
equation: (2 x 2)+6 = 10, This is just 


sagt 
take twice the first C^ 
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5.5 


quadratic expression. 


eee dC 
ak 6x 1/7) ae oar 


evaluated with x = at d 
alua with x = 2. The calculation proceeds exactly as for 


a square root, but with this divisor 10: 
Fa ORO Og 
33 qi a 19 O „0 O0 50 [0 


2j: - nono NOMEN 


—À 


giving 


DO S 2.0990195 "000 


The same procedure would apply for the secon: root of the 
quadratic, starting with the first digit-8, t t it is of 
course much simpler to use the rule 


sum of roots = - coefficient of x = - 6 


80 that the second root follows immediately a: 


KX z m 8.09901 95 [E 


There is, as before, an algebraic formulation : ^ this 
procedure. Take a quadratic equation 
x^ + Nx = X 
: and suppose that in :- decimal notation 
X = A.BCDE .... 
and that (for simplicity) the coefficient of x is just a single - 
digit N. Expressing the unknown X as 


x = a.Dode cree 
or as a power series in t = 0.1 


x S eo DE Me M It a gone 50 


gives : | 


. ep ider L 3 m 
This is the quadratic equation congidered > 
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5.4 


bet the digits of the coefficients and the digit-sequen,, 
etween i 


Reo no find the: digitla, b, € seers equate conga, 


+m the squére root calculati., 
cients of the powers of bo a8 ta ine o squ" ation 


(2a + N)bt — ip p 
(2a + N)ct^s t^t zi z + 
(2g + N) dt^s2bct^« Dt^ +. 
i 3 . where necessary, Not 
and introduce remainders Y,» Tp: etc. where | a Ye Ote the 
appearance of the new Civisor, (2a + N) , as the constant facto 
on the left han? side. 


3.4 FURTHER EXAMPLES: 


3.4.1 EXAMPLE 2 

Take 

: x? 2x-*1 
(This is the equation which determines the Cc den Ratio 4). 
Writing this as 


x se cy, 


and taking the first digit as 1 would give the fir. : remaince* 
as l and a divisor, or differential, of 2x - 1l = !. 


L- Thés divisor is inconvenic; bly Small: 
The difficulty can be sidestepped, either by taking “he first 
two digits together, ; or by transfo: ing the 
eauation. Multiplying the coefficient of x by 5, anc the 
independent term 5 = 25, gives ; 
X^ 2 5x = 25. 


and the new roots are the roots of the original equat.™ 

s 2 1 A i j 34206 
multiplied by 5. The positive root now begins with the iait ” 
the first remainder is 25 . 64 + KO) = 1 . and the diffe antial 
3 = 9 na. li idu < 

is ex - 5 = ll. Continuing as before 

Dividing by 5, or better, “oubling and moving th 


+b 
git 
n dec mal p 
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one place forward, gives the solution of the original equation 


as 
= 1.6220h0.)28 .. = 1.61803398 .. 


G.h.2 EXAMPLE 5 


What about 


SN 2x = A Ü 


č 
Dividing through by 3 would make the coefficient of JN 

aS in the other examples, but would complicai > the other 
coefficients, introducing recurring decimals. It is better 

to work with the equation as it stands, where it gives the 
relationship between the decimal digits of x in the simplest 
form. The initial chart nea. as before, the first digit 1, 

the first remainder 7 - 3 x 1? -2 XxX L= 2, and the differential 
6x +2 = 8 


It is useful also to write down 3, the coefficient of x* 


(representing half the second differential) beneath the first 
differential &. The calculation proceeds as before, except 
that the Dwandwayoga (sor duplex) terms are multipl 2d by 
this digit 3 €; each step. Thus 


20 + 8 = 2 remainder : 


zm DOSS = 3 remainder s+ 


LO--5x2 

40~3x(2x2x3) = 4, 448 -= 0 remainder L 

hO.2:(2x2x0*32):13,13 +8 = 1 remainder 5 

- 50.3x(2x7xl + 2x35x0)-38,587 8 = 4 remainder 6 
| and s on. The one-line solution is therefore 


8 0. ,0 ,0 £O 


OS Ud Cie AME 
Du AE E 


DCN M EXON ME: 


7 y^ +15 x = 120 
Here the first digit is 3, the remainde: 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


3.6 
and the differential 14 x 3 +15 = 57. 90 
57 320. 120 e? 52° 35° 39? 210 
7 ah 2 97.5.53 7». 27 | 
In 21) these examples, che equation holds within itself the 


pattern - a cycle cf multiplication, subtraction, anó division 
which relates the successive decimal digits of the unknown x, 
The solution of tre equation consists in displaying the digits 
waich embody the wattern. Consider again Exemple 5 


3 x suo 


The solution x begins with the digit l, so let x = 1 + y, 
where y stands fcr all the digits following. Then 


3 Q +y% +2(1+y)=7 
y^ +8y =2 
Note that in the new equation for y, the coe*ficient of y is 
the Qifferentisl 6x + 2=6x1 + 2 = 8 of tre original 
eguation for x, and the independent term is ~he original. 


remainder 7 - 3 x d - 2x1 = 2. The new equation can be 
expressed as 


y 


W^ e d 


whici allows y to be written down, digit by digit. The first 
n d gits of y are sufficient to determine the firs: m digits 
of 2 and so of ay, and.these are enough to give ‘he 

(n + 109 digit of v. 


in. 


The original ouadratic is dis: lveà 


o its constituent parts - a sequence of multipli ction 
o` the Deandvayoga by the coefficient 3, subtraction, and 
division by the differential 8. 


Da 


j MO TID 
et allt. "n SAAMCON 3 5 
Amex 


dox O cs ayer 


‘ae solution here begins with a digits 2, 


*ifferential 4.2x + 2.9 
in the first place 


so this le a 
= 11.3, and a remainder 1.2, | .32 
of decimals. writing x 
reasoning as above would give 


Ge m ORE 
eee ah. 5 


= 2 + y anc 
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and the solution is to be found by a cycle of multiplication 
of the Dwandwayoga terns by 2.1 


ip by the differenti 


» Subtraction, and division 

: al 11.3. These coefficients are more compli- 
cated than in the previous example, and now the intermediate 
Steps can themselves be simplified. Multiplication by 2.1 

can be done bylvertically and cross-wise’ 


and division by v 
11.5 by straight division. 


| To bring all these processes 
together start with an initial chart 


ae oR 
US 12 OQ 1077.0 O 0O 0 0 
alic A 

showing the remainder and putting the last disits of the 
differential (11.3) and of the coefficient of x2(2.1)(on 
top of the flag) The steps of the calculation are now 

l2 +11 = 1 remainder 1 ( 

10 - 2 (first digit of coefficient 2.1) » 1? (Duplex) 

- 3 (flag digit) x 1 (digit of answer just calculated ) 


mm m A Uh rem -uire er a NON a ano 


5 +11 = 0 remainder 5 Ra 
| 50.-2( first digit of 2.1) x 2 x 1 x O(Duple-)-1 (second 
! ; digit of 2.1) x 1°(previous Duplex)- 3(flag d:zit) x O 
| "oe (just calculated) = 49, 49 +11 = 4 remainder 5 


50-2x(2x1lx4+ 0?) L1x(2x1x0)-5x4 = 22, 
. 22 4 11 = 2 remainder 0 
OL as A sell Sei) aD se 10) 5 hut (2x1 RHAOS etx Pe DD 
22 o 2135-95 remainder 0 
and so on, giving x = 21022 a0 
" Note 1 


s Each Duplex or Dwandwayoga term now turns up twice, 
once multiplied by the first digit of the coefficient 2.1, : 
and once by the second, it is useful therefore to write it —— 
down, on its first appearance, to save recalculating it la 

T UE Do ring Urt E i 
Thus ; » A 


A 
d ir % 
Cape de ey ur 


b eges e dst, Seen iie 


M oer 
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: vith the Duplex terms written down below in their proper place 
value positions. 
Note 2 
} Indeed, the place value system can be used more fully, 
because os (avi7*! Duplex can be calculated ior the first time, 
1, 2 3 } i * * . 
before the n°” Duplex is used again for the second time; tens 


a 


áigits from the (n + 1; " Duplex can therefore be carried over, 


E] 


3nd added into the n"? Doplex. while the caleslation proceeds, 


Thus for example, 


= ) 4 kt 
L5: 99:9: 59.90 of 1* 
LE Eo svo 2 23 
Qr Ome ety P. 2 


L5.5  GIBIC EQUATION 


Which apply to mici- ie seb ant 
ap I uweed to higher ordc.» equations. 


Buc ucc dizit ofn the solution is 3, and with x = 7 + y, the 


2 


equation cecomes 


Once again knowledge of the first n digits of y on the -ight 


hand sido of the equation suffices to give the (n43 £^ igit 
on the lef? hand side. 


in calculation, the initial chart can be set u} 
straignt away, using the first differential, 3x413 = Ae 
half tne second differential, $ (6x) = $16.3 = 9, one six:3 Of 

differential = the coefficient of x 


= l ? ana 7 1e 
remainder 7O ~ 32 > L303 a Ay TWE 


Fe neca ramse a arn r ee 


z f 


D: 0) (OL 0 0. «0 
9 
al; 55571 
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In accordance with the structure of the equation for y, the 
iper Qifferential(40) is the divisor at each step, while the 
dividend is the remainder from the previous step less Duplex 
digits (corres: onding to y?) multiplied by 9, end less digits 
corresponding to y~. One way to calculate the y? or ‘triplex’ 
term» step by step, is to write the Duplex digits of y^ beneath 
the digits of y in the answer, as in Example 5. Vertically- 
and cross-wise multiplication of the two digit strimes for y 
and for y^, th?n gives the required digits o: y^. The steps 
are 
40 $ 40 = 1 remainder O 
(and write down the duplex di; its O and 1° = 1 
in the first two places of dec mals) 


O (remainder term) - 9 x 1*(iwe. 9 x duplex) - 1 x O(triplex 
product of y and y?) am Sp 


-9 4 40 = 0 remainder - 9 4 
(and write down the duplex digi. 2 x 1x O in ( 
the third decimal place) 


90 (remainder term) - 9 x 2 x 1 x O(9 x duplex) - C. x 14 O0 xi. 
(triplex) = Go 
9] + 40 = 2 remainder ll | 
(and write dow the duplice CER ER 
in the fourth decimal place} 


TIO = 9 x(2.1.2 + oF, duplex already c ` culated 
as &) : 
OR OOE 2 x 0, triplex) 
= Vh, | 
7h + 40 = 2 remainder 6 3 E 
( and write down duplex 4 in the fifth cecima* 


place): t E ; 
&0 . 9(2.1.8 + 2.0.2) - (1.4 + 0.0 + 2.1 + 2.0) = 102, 


102 = 40 = 2 remainder 22 
(weite down duplex 8 in the 6th place) | 


220 - 9(2.1.2 + 2.0.2« 22)-(1-le 0-4 + 2.0 4 2x 
154 + 40 = 3 remainder 34 ees 

| (and write down duplex 34 
carried to prev 
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210800108050 ip ole + 2.22) (2.9% O44 2.442.042.1439) 
2 205 n 


aA 


205 — 40 = 5 remainder 5 
anc so on. This gives x = 3,1022235.. = 3.0978235.... 


4O 70. 40 99 g9 qj a 220 su 


2 
OAL eo) Lh E 
Nete again that in the last step shown the du Iex digit 9 
(asteriskod above) includes the carry figure :. 


ERDRE 


x^ es quo 
A 


This, the calculation of a cube root, is a special case of a 


cubic aquation. With the first digit being 4, ‘he differential 


2 
terms ave 3.4° = 48, Pe emer Ge)'6 = 1, and the first 
Gemaindur 3s 70 — 4? = 6. Thus 


ES 
DESC Sa (5 


S3 eee 
tase upiex term shown, 8, could alterna ively 
o> expressed as 1t, and the 1 carried to the left 


tne 


Note 2 


HS d 7 | | 
uo Pes ne vertically and cross-wise multiplication r:əded to 
v. the triplex is vi i i ! | 
E : | iplex is visually easier if the duplex digit; remain 
in a nest 7 Even afte j ae 
i t row cven after edjustment for carried 


can 5? acaieved by not: 


figures. This 
“ng at first only 


1 : a provisional di; lex 
ne fullfigure Only when the 
The last two lines above could 


figure, writing in t 
is established. Vra Dd 


alternati -1y 


ee INDE Lc 5 3 
ig) J, 
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wnere for example the 


third duplex 2.1.1 + 
a p 1 2° = 6 is d 


AaS a subscript and is confirmed.as 7 only when = 


Son from the next duplex) 2.1.3 + 2.2611  EXONCHS SIE OT 


^S Yh oe + 20. x = 36 


With the first digit 4, the acres ea terms are 
7, 42144 + 20 = lag u(6. 4 - 14) 25, 1/6) 6 RERO 
first remainder is. i Bue ey (7.09 SON MN 4, So 


4.75 5 ae 6 5983 
lr M UNO GE 6, : l 
e o 4.315053.. = 4.295947... E 


Without the carries in the duplex terms, the sa 2 calculation 
would be written | 


12) 6 E 49 19 50 179 


5 
al 4/ Ste aay 
© o. @ 


one vuit le ge duplex terms now mak? the calculation of 
further decimal digits difficult. ^ EET. 


ESB ohh ER XAMPLE 9 3 o 
3 uc Sa | 


With th: same first digit and di^ferentials as 


DOUE wy. 


5.5.5 
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compares. with the divisor 12. One 
quation 


corrections are large P 
1 ^ a ($j 
remedy is to work with the tens tonne 


z2 = an + 22. 207z a DRM 


or 

22 — Luz? + 80z = 296 
with z = 2x. Now the first digit ig z = 9, the differential 
terns APS Bos - Bees) > ee nM. (6.9 - 28) = 15, anc 1/6 .6 
- 1, and the remainder is 296 - 9? + 14.97 - 30.9 = 19. The 


solution for z is given by 


7o Eoo sc) 30° 240 9° 


Ly 25 Or, 69 30 0j, 


with z = 9.322234 x = 4.361117 = 4.359083 ... 


EXAMPLE 10 


The above solution requires, apparently, a 

division by 71. But in the vedic system 71 is just c 7 and al, 
and the calculation can be so framed as to need only 73 
by 7. For example, in the working above the division >f 190 
(in the tenths column) by 71 can be treated as a divi: ion of 
19 by 7, with an appropriate adjustement for a flagyda zit l. 
The secere see pPenent ial term 15 Similarly becomes a 1 vith 3 
on the flag and the third differential term 1 becomes 2 
The full solution is now expedited by writing the trip: ox 
digits (y3) aS well as the duplex digits (y2) beloa rhe 
decimal digits (y) of'the solution, e 


Thus 
1 € 
1? 


3 ot = T T 20s ieee 
ir 25 
05 25 
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3 | | | 5.15 


and E this uncos the net dividend is 


30 (neni n term) 

| EN (flag digit of 71) x 2 (digit of solution in second 

| decimal place) 

EIC dicit of coefficient 13) x 12( current duplex) 

| - 3 (flag digit of 13) x 2 (duplex digit in second decimal 

place ) 

| - 0 (first digit of 01) x current triplex 

| -1 (flag digit of 01) x 2( triplex digit in second decimal 
place, just obtained as 3 (carried from left) + tens 
digit of current vertically and crosswise preduct ' 
(y x y^2 =3x2+1x 2° = 12 and 2 970 zu 
remainder 2 

| " Continuing in the same way 


1 We Mi de 
7. 2 9 Fg. 50 SO DOM ON MEO 


ot 9./ 5. 2.2. 12) a 


43.5.6 | EXAMPLE 11 


T + 13 x = 70 


| s x z 20 . E 

1 - -giving Z = 9.322341 ... or x = 4.3590830... 
| 

| 

| 

| 

| The first digit is 2 giving ‘differential terms 97, Teh OUS 
| 


and a first remainder 70) = m. 22m aA lose 


ouo ee oo 
Eor She next step the net dividend will be 
A490 (remainder term, or gross dividend) 


= HE xo S Bodolls current dupl 


4.1.1 ILLUSTRATION 1 : 


We set up a chart as shown: 
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CHAPTER-/ 
IRIGNOMETRICAL HYPERBOLIC FUNCTION: TON" AND. IHEIR i INVERSE 
ornare BUNCT.: 


REFERENCE: - The material has been freely drawn from Chapter 


No.9 and 10 of the book. Applications of the Vedic Mathematics 
Sutra URDHAVA TIRYAG BH AY AM 


VERTICALLY AND CROSS WISE BY f. Po NICHOLAS , K.R, WILLIAMS 


AND J. PICKLES published by the Vedic Maths Res 


earch Group 
LONDON. 


IU SINT » COSINE AND INVERSE TANGENT: 


By using the left-to-right methods o: calculation 
described in chapter 1, and the series expansions for sinx, 
cosx and inverse tanx, these functions can be- evaluated for any 
angle. This is the Subject of the present chapter, and in the 
next chapter we show how these same expansions c-n be used in 


reverse to evaluate inverse sines, inverse cosines and tangents. 


Cosine: ‘The series expansion for cosx is: 


g 4 6 xe 
x x X ; aE E 
COS cs RN EAE Žr * gj where x is in radian; 
lf welwrite this as cosx- Ir A ENERO 
2 


S ^ ^ 
We see that B = 5575 C = is oDe $E etc. 


xe 
This means that onc2 we have obtained the value of = tb: next 


term is obtained by squaring this and dividing by 6, the rext by 


multiplying the two previous terms and dividing by 15, arc so on. 


2, Cosine 0.2 radians 
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We require the figures in row 4, and these are the sum of the 


figures in rows 1, 2, 3, as can be seen by looking at the. 


|. left-hand side. As explained above the divisors in rows 2,3 
ET are 6, 15 and it is useful to have these written Gown. 
e^ x GE 
ae We put 1 in row l, followed by Ss5_ 1e. by 0.02. 
l Then square the decimal part of row 1 and divide by 6 to | 
E obtain row 2: : 
0.022 = 0.0004, 0.0004 + 6 = 0.00006. 
Then multiply rows 1,2 and divide by 15: 
2.6 = 12, 12 +15 = 1 r3, put down lz. 
2.6 = 12, 12 + carried 3 (as 30) = 18, 16 + 15 = 1 r3,etc 
We then add the columns up. In fact the next term in the 
& series comes in at the 10th decimal place, so t^at the last 
É figure should be 8. 
E . . cos 0.2 = 0.980066578 to 9 D.P 
e $ 
E 4.1.2 . ILLUSTRATION 2: Cosine 0.3) radians 
P. E S | 
A L xe 20 4 5 
XY x" /2l 6. 55 eb. 


-xÓ/720 15 


cos 0.3 


Sle, wo 
= 3 r2, put 27 
D ees. 39). 20, 20 + 6-3rz put?p" 
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4 . 5 
lh oil . SINE ès- T | 
! 1 5 e he series exp ansion for Sinx is: : 


me T ; 
| "ex dr 


Writing this as Same CAUTE C - D+ 
2 2 


: 
S E -AX B ; 2 
we see hat B = VES Ae = 2 p De E etc. 


This means that i 2 
at we can 
| an Obtain x” and then evaluate each term 


i Res 2 
by multiplying by x^ and dividing by 6, 20, 42 etc. 


4.1.4 ILLUSTRATION 3: Sin 0,2 


| (x^) 2040/90) ) 
: x Q2 
; 2 a 
E 751 6 S ORIG) 
| 173505005501 MEN 
x5 2 28 6 6 
x! m. 42 2 A 


sin 0.2 = 0 2:279 TOM n 5 


First we find that x? = 0.04. 

For row 2 we multiply rows. 0,1 and divide by 6: M 
4.2 =8, 826.1 r2, put down 1, (we will change thc signs 

OY rows 2,4 later). : 

Take the carried 2, as 20, 2026 = 55 etc. 


di "nta MO E T s d 


For row 5 multiply rows 05,2 and eds meee 
= 4, lhe 29 = 2, vig 5 a l2, l2 2 = 6, BECO 


| For row ^ multiply rows 0.3 and divide by 42: 
F 4.26 = 104, 104 = 42 = 250° 


or 
4 


» Then change the signs of rows 2,4 and add ine 


~e 


+ + sin 0.2 = 0.19866935 to 8 D.P. —— 
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4.1.5 ILLUSTRATION 4 : Sin 0.3 


(x? | Gd 1) 
Xo HO. 3 Een: 
E EUROS S 9 A 5 
A 2 | EN 
: sy 42! : B 
MO NECNEENUEN S »9 2.1 


aim 0.3 5 0. 2.9 5. 2 0 2 
L.1.6 INVERSE TANGENT: | | 
us 3 7 

The series is : ten ix = x- = + x 


3 42.7 ILLUSTRATION 5: Tan! 0.2 | 


má À——MÀÜÓ 


s Here it is very casy to evaluate the terms and add then up. 


4.1.8 ‘ILLUSTRATION 6: Tan™l 0.242 


x 0/85 A 2 ate 
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4.5 á 


For row 3, square row 5 (row 6), multiply by row 1, and 
divide by 5: i 
DLI) = 1, cp[?] 23, 5c 5 = 15. 


D(12)= 4, cer] cup WS & BO c d. f sie m 


Change the signs of the figures in row 2, and add up the 
columns. 


. tan 0.342 = 0.320. 


4.2 HYPERBOLIC FUNCTIONS: 


These can also be expressed simply in series form, 
and so can be evaluated like the previous exam-les. 


4.2.1 ILLUSTRATION 7: Sinh 0.41 


; 2 x! 
We have sinhx = x + Ea + DA + gr soos 
JM Qu AN 
x^/51 6 352 57 63 
0° /54 2 io 8n fig 


ico mn Ooh = 


a re er Ár€ € 


Onan Oe hk F 


> 


o a sinh Od QU 1235 vo D DoPo 


Da n 


; -1 
Similarly we can evaluate cashx and tanh “x using: 
. 2 L 6 
) s iu OE 
COSE Xu tue ter To. 


tanh ix = x + E t ^ + 7 TS 60,0 
However, hyperbolic functions are not periodic like the 
circular functions, so that if x is large a lot of work ird 
would be involved. But in such cases we can use the meth»is 
described 4 pok the VeeS TS following alterna: 
escribed in chapter 7/ vo evalua puc 


expressions for sinh, cosh and tanh: 


Y 

a TE 
5 

P 


; ; : NIA 
Sinhx = Zle ™- e*) cosh X = 5fe 
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4.3 INVERSE OF SINE, COSINE AND TANGENT: 


The ability to make calculations from left to right 
means that we cen obtain the most significant digit of an 
answer first, then the next most significant and so on. In 
. this chapter and the next we show how the digits of an answer, 
can be used to obtain the next digit. 


4.3.1 INVERSE OF SINE: 
5 5 


: : x 
Since sin x - x mer E eer 
t. d LETTRE C 
. . x S sinx + E x 


Find sing! 0.4 to 4 D,P. 


Here we are given sinx - 0.4, and we have to find x 
"e s Oy D HR M 

pom S brá 51 Ex 
We therefore set up a chart to e 


valuate the terms on the RHS 
of this equation: 


n into the answer. 


Then for row 5, 
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4T 
R ho == == j 
ow 2 again: CP[5 $] = 10, 10 + 20 2 10, 10 € 6 = o 
a Bring down 1 into the answer, Row 5:D(411) = 9, 9 + 20 = E 


= 


Row g 55 = 35, 35 26 ee | 

| Row 3% we multiply rows 2, 5 and divide by 2:CP[l]-2,2 + 2 -1, 
as this term is negative. put 1 

Bring down 5 into the answer - 

Row 5: D(4115) = 42, 42 +10 = 55. 


Row 2: op[ 4443] - 18, 18 +10 = 8, 826-1). 


| Row 33 cpi} zl 21,140; 


Bring down 1 into the answer. 


ae = 0.4115 to 4 D.P. eS 
(the other solution between O and 2m is m - 0. ais) 


4.3.3 INVERSE OF COSINE: 
EEGs ENG) 9: 


Cos! 0.8 
2 4 
) Since cos x = 1l - Š- E T - en ett 
NO ; GO T 
2 ; 2E o EM 


a | a A 

| ap es voro PG ; y y 

il And if we let y = x^ we have y = AG = cosx) + m- 560 Eo ova 
y | So that we can evaluate y and take its EV o to ind X. 

1 2 

| LJ y 

| o o d GCOS »X = 0.8, WS Ala Og 8) + is nico t+ cece 


2(1-cosx) lOe% n 


xt 
XC S 


First we bring 0.4 down into row 4. A ied 
Row 2: D(4) = 16, 16 +12 =1,. Bring down 1 into row 


AE 


Row 2: D(41)e 8, 8 * 40 = 48, 48 $ 12 = lg: Br: n d 
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z 
Row 3: multiply rows 2,4 and divide by 3: ce[;]- 4, at 3=2r3, 


Bring down 1 into row 4. 


i} 
ER 


Row 2: D(4141) = 16, 16 + 50 
Row as Gel T] = 17, 17 420 2 3, 5 $3 - = Og. 


Bring 1 into row 4 


We then find the square root of row 4 using the usual Vedic 


MEGA c 5529987 so Palsy 


4.3.4 ILLUSTRATION 10: 
Cosi 0.125 
' Since this angle is close to 90°, we can Ifind 
sin™t0.123 and subtract the result from 7/2: 


2 i 


za ; : 
- .« cos 0.125 = m/2 - 0.123212 = 1.447484 


4.3.5 INVERSE OF TANGENT 


ILLUSTRATION 11:Tan^l 0,3 
5 


We have tanx = Ro of 


EIS 


Put 0.3 in the answer. Row 5: Dye jus 
- dr. 


CC-0. Gurukul Kangri Collection, Haridwar 


put 25 as this term is negat iv. 
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EN À : as 
Row 2* ce[1] 5 DEED = lo: Put 1 in the answer. Row 2:D(41 )=6, 
, es TO s jou Oro 
4 
Row 2: oPl?-5] unu a soe) Shy i c OL) 0 


Row 2: multiply rows 2,9, multiply by 3 and divide by 2* — 
al E o 
s A cP[1] ey dio Ned € Dp NES p= 15. 
- Put 1 in the answer ; i 
Row 5: DBL) = 5, 5 + WO = Ug. Row 2: C ONU ce ae 
ow 5 Ey Dip. Date = dg. Rew Ds cel; D m 13, 13+10= 3 
. D z Y 1 5 -5 = loc 
Be 3: cert O] = 09107200000 20 = 20, 20 : I 
OW o 1 (@) = 9 65 = 9 + 2 = 2 9 2 TN 5 = ho- Put 5 
in the answer. : : : i 
Note in this last line that we multiply by 3 aad add the 


carried figure before dividing by 5- 


4.4 HYPERBOLIC FUNCTION: ' 

We can similarly find inverse hyperbolic sines, 
inverse hyperbolic cosines and tangents, using the series 
given in the last chapter. The methcd is just like 


expansions 
s of this chapter, 50 We give just 


that of the previous example 
- one example; without explanations: 


h.h.] ILLUSTRATION 12: 3 
Sinh 10.5432 : 
S. 0.5452 = X QE ET ee 
O Š 0. Ly 2 m Don = x + esee a 
a jk SO pen Ol 


dE TEE "maz" 


za Digitized by Arya Samaj Foundation Chennai and UTE OF VEDIC SC 
fem fasta drata INSTITU [ENCE 
ee pi SPIRITUAL STUDY GROUP (SSG) 
o MNRAS seraa WeUT (sss) ears 41/2, Amod Kunj 
E f f University Campu 
| TUTORIAL ROORKEE - 247 667 (SUA) 
E. E d atti SECT 
Evaluate ul d. 
dlc lp, 125 


Bo M 0.285 

: ^ 5. Sin 0.111 
i — Bs S AE 
E ont 0.212 
: 6. Sins! 0.100 
0.923 
8. Sena 0.841 

Ee 9. tan 0.246 
| 10. 1.241 
EE uus ceno, 1.269 
no. 12. tan i 0.547 
0.125 
14. tant 0,201 


13 © tarm 


Eni e 0210 


16. Cos 0.012 
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POLYNOMIAL EQUATIONS l 


asakas seq eur (ssu) 
Sol 


The Reference is Same as that of the Previous Chapter. 


5.1 INTRODUCTION 


In all these examples we have effectively been 
Solving polynomial equations because we have discarded all- 
the terms of the series after a certain point. In. the example 
above we solved a quintic equation. We can generally solve 
polynomial equations in this way provided that the root we 
are looking for lies between 1 and -1. If it does not, then 
we can transform the equation, using the methods described in 
Chapter a, So qe xe He tot is in this range, and then solve it. 
The following are a few examples of this, first without and then 
with change of roots. 


5.1.1 ILLUSTRATION 7 


uA D reco 


> 2 
ES pet = we can See that this equation has a root 
at about x = 0.2. We therefore solve 
2 s 
= 0.2 8 
x 2 5 
0.2 Orc LR 
-x*/5 Usp y 55 2 
WU OS at BF hos 


Bring down 2 into the answer. Then D(2) = 4, 4 +5 


put im. Bring down 1. Then D(21) = 4, FET eS Th, Te a 3rl, 


put PES And so on. 


x = 0.19258 to 5 D.P. 


aaa dd sfugufa 
ae megi sra È mae sew ata d 


Vedas are the Eternal Source of All Knowledge 
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5.1.2 ILLUSTRATION 2: 
3 5 n2 CO e" 
2x? - Ax 2 E 


c 5 


If we rearrange tnis equation to get 
: = 0.3. We therefore 


We see that there is a root at about x 


proceed as before: 


D vl 


Bring down 0.5 into the answer. 
We need to Square x, multiply by 2, divide by 5 and change tho) 


au 


.D(3)29, 9.2 = 18, 188 SB ro, che Be 
Bring down 3 


255) I8, I8.2 = 36, 36 + 30 = Bo Bo 5 = Oz- 


We change the sign of the figures in row 2, muitiply >Y 
by TOW 4), and divide by 2: cAi =9, cuu 


0.3 -. 0. 4x? + 0.2 x 


ka at I i a ———— I ae el ra ae 
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5.1.5 ILLUSTRATION 3 


"XS GOs SB 6 


; 2 
This can be rearranged to x = 0.16 + Tes 


root near x = 0,2. 


OE O a AA 


O58 318 7 


we v. —— 


205 


50 So that there is a 


26 ?14 


Ihe other root is not less than 1, but by transforming the 


equation to another with recipro 
find it: 
The transformed equation is ax? 


2 3 
: +_ 8x 


23 85 


Lx? 


cal roots, we will be able to 


-50x + 7 = 0 ic 


We then find the reciprocal of this using the Vedic method of 


straight division. 


The two roots are therefore x = 


We coud have used other transformations instead of the Se 
used here, to get the second root- we could, for exe n 


reduced the roots by 7. 


0. 16375, 6. 979. 


Se 


T. ; : 
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6.1 


IRANSCENDENTAL EQUATION 


(KEPLER’S EQUATION) 


REFERENCE: Chapter 11 of the book Referred in Chapter 4c. 


6.1 INTRODUCTION: 


The methods described in the last chapter can be 
applied to the solution of transcencental equa. ions. 


CO ILLUSTRATION 1; 


The method is quick and efficient if x is small, and cz: be 
extended to any number of decimal places. 


6.2 KEPLER’S EQUATION 
Ànc equation.of great importance in positione 


astronomy. This equation is 


MaE-esinE 
where M, E are the mean and eccentric anomalies respectiv:ly 
Of a planet in its orbit, and e is the eccentricity of th: 
orbit. 

We will take M = 0.30303 radians and e.- 0.016722 - 
which is the eccentricity of the Earth's orbit. We want tc 
fing E. 

amp ad sfagufa 
dq ae T d afa ward ala Ri 


Vedas are the Eternal Source of All Knowledge 
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6.2.1 ILLUSTRATION 2: 
0.50305 =E- 0.16722 sin B . 
re B = 0.22303 + 0.016722(8 - 5 + = dd 


(ccc 1 On 55, q. Ar. 


where e = 0.16722 = 0.023322 
Bring 0.5 into the answer. 


Row 2: we multiply e and E : ce[2] =6<= 1, -> 
Bring 1 into the answer. 


a cereum CINE cu 
Row 2: crt sy E 7, 7 dp LO S Jz 


Bring down 2 into the answer 


Row 2: EI > 16, 16 5 30 = 26 


E M SLED, EST | 
Row 3: we find E (row 6) then multiply rows 2p 6 


and change the sign: CP[l] . Me cm 
ang e sign e = 1, ceia) = I5Sgiving 15 = 14, 
2 Ea 1 rl, put les 
Bring down 1 into the answer, 
Etc. 


We get E = 0.5081010 to 7D.E, 


M 2m -A- esin(n-A) 
E T—A—esind 


from which we can fina A, and then 


" o» E 
"Since E = T-A 


I 


CC-0. Gurukul Kangri Collection, Haridwar 


5, divi!» by 6 


E at 
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6.5 ILLUSTRATION 3 


Bring down 0.5. 


X +e” = 2 
ee X FH] + x + x d» Pur + xt x i 
2l z | ft ! 5 i sonaa * 
. 2 3 . 4 5 . 
4 e.g cs (0 2 x S x ee) ES. x. 
| 2 2 gU ve 
| | 
i DE eons l 
c + 
| -x 4 1h Ds lg 0 2 
| z | -5 6 16 
SX Do NT Be 5 
| 25 A 
| -x /h8 i4 i 2 4 
-x /2h0 5 al, 5 : 
| Beare E \ 
| x «jc (OV: DROST 6 
| 
| Row 2: D(5) = 25, 25 + 4 2 5 r5, put 5 : 
| y Row 3: we multiply rows 2,6 and divide by 3: CPE. 1-3, 25+ Soi 
Bring down 6 ; ; ; 1 
Row ‘ae D(56) = 60, 60+50 = 10, 10 = 4 = 1 r6, put lc D e. if * ( 


Bring down 3 into the answer. 


| MS - 
| Row 4: we multiply rows 5,6 and divide by 4: io] - E. 5t dl. 
| Etc. 
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E 


: TUTORIAL-6 T6 
^ 3d wIAPL -> 
B a. 2.5 Transcendental Equations 


: k j Solve the following transcedental equations. 
ENS a a Sina = l 


1/2 
= Wie 


N 


ee Sin x 


3. Cos x 
bh. Sine = Be = A 
3 2Cosx = Ty 2 


1i 

l 

p 
SS 
(NOY. =o 


6. Cos x - x 
7.  Cosec x = - 2 
Pe 8. Sin x _ = cos 3x 
95. Xie ss Sat 


10. Sin ox 


i 

. ua 
p 
3 
PS 


il 
H 


Sse Cot x 
Sec 9 


i 
n 


Cosec9 
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REFERENCE: This chapter has been drawn from Chapter 16 of the 
book DISCOVER VEDIC MATHEMATICS by K.R. WILLIAMS published. 


by Vedic Mathematics Research group, Lowpontu. Ro Mo 
7.1 INTRODUCTION Chalana Kalana 


This is the sutra covering applications of the 
differential and integral calculus. It is well known that these 
applications are many and varied. The followin; examples illus- 
trate some apparently unused technigues which simplify calculus 
work, and which make use of the Vedic sutras. 


T. 1.1 Example 1 
z Solve the equation 5x? - 3x -2=0 


We use the relation that the first derivavive is the 
Square root of the discrimminant. The discrimminant is the 
Sguare of the middle coefficient minus the prodi.ct of twice 
the first coefficient and twice the last coefficient. 


So we Have 10x - 3 = | (-3)%= 2:5.2 (22) = {ES e 


O O x=lor-ĝ 


This simple and symmetrical formula replaces the notoriously 
complicated one usually used for solving quadratic egvations. 


7.1.2 Example 2 


! ; ; x 
Locate the turning points of the graph of y = ME . 
E x 
We differentiate numerator and denominator of this fraction 


to form a new fraction which we equate to the original onet- 


MR Fa, = ET (1) 
l + x? 


X 
By cross-multiplication we then solve this equation- 2x^-l + x 


2 


gas eo Ey ae dk 
To find y we can substitute these values of x into the ao 
right-hand side of equation (1), and get (1, $) and (aie ~ 2) 
as the two turning points. 


This problem would normally be solved by using the formula for 


aR; REB the result to 0, and 
differentiation of a Ag: s D EU e 


Bolving the, equat tbr Eternal Source of All Knowledge 
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7.1.5 Example 3 
Te sutra ‘The first Derivative is the Sum of. the 
Factors refers to the relationships between the factors of , 
polynomial and its successive derivatives. . 
(a) x? + 3x + 2 = (x dx + 2), 
= and the first derivative, D4 2 erro + 396 + 2)=EA 
where 2A denotes the sum of the factors. 


(b) x^. 6x? + ime 9 Ges 1Xx + 2)(x + 3) 
Dy= 3x^u2xHl- (x+1)(x+2) + (42 )(x+3 )+(x+1 )(x+3 )= EAB 
where LAB denotes the sum of the products of all pairs of 
factors. | ; 
Do= 6x+12=2|(3x+6) = 2! (x41 +x+2+x+3) = 2!2A. 


(c) Similarly, for quartics we find D, = 2ABC. 
' DRE UO AP. 


2 
5 


u 


and so on. 


7.l.4 Example 4 j 

Using the Calculus sutra with Transpóse and Apply 
we can find the sum of the Squares, cubes etc. of th« roots | 
of a polynomial. If f(x) = (x-a)(x-b)(x-c)...(x-n) sc that 
a, b, c,...n aro the roots of f(x), then using a resuit of 


A the previous example:- 
f " | z LEN o — vuU 
Som 4 ; tats x) x ABC (N. 1) 3 FL X AS. 2 P à xir s (2) 
9 VEU T mM xc '' x-n^ 


Now, using the Transpose and Apply' formula 


++. for a Sepe iH with B roots, 


sums of the lst, 2nd, 3rd -C° 


5 E 


' derivative, and thereby get the repeated Tacho 


Digitized by Arya Samaj Foundation Chennai and eGangotri n nis is 


7-3 


Suppose, 


for example, we have the cubic equation - 
3 
x 


eee ees la t og 
Then f(x) = x5 4 3,2 


T Eeo lp eel UC) a Gm og. 
We then divide these 


by 'Transpose and Apply :- 


xr 3x8 T CNN 6x =- 2 
SEA E Eg me 3 
SINT (Sy Ee 

; -59 26 13 
i UIN NET a 
x7 x2. 125) 1g © ooo 5 

From which we see Sj = -3, 
S5= 13, 
Sz= -42 and so on. 


By dividing into the second derivative it is possible to 


extend this method to find the sum of products of pairs of 
roots and sums of other combinations of products of the roots. 


Example 5 . ( 


Successive derivatives can also be used for det»cting 


repeated factors of polynomials. If a factor is repe»sted then 
it is also a factor of the first derivative. If the actor 
is repeated twice it is a factor of the first and second 


derivatives, and so on. 


Factorise E = "5 - 4x? + Deo 2 


a = Ge 4+ 5 = a oN) 
D5 6x - 8 . E 
Therefore»since (x-1) is a factor of E and Di(x-1) is a factor : 
repeated twice. So, using The First by the First and the Last 
by the Last’, we get E = (x-1)?(x-2). De 


li 


If, on ae other hand, we know that a polynomial, E, ha 
repeated factor, we can find the H.C.F. of E and its f ? 
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7.4 


5) 2x 
We write the two parts of tne product, X and e one beneath 


the other, and put their derivatives next to them:- 


7 2x d Bb 
Then by cross-multiplicazion Dj = Uto c ox e7. 


For the second derivative we put the first and second deriva- 
tives and multiply vertically and cross-wise:- 


Then D, = x? .he^* + 28x 1.202% + 20x". 


3 2x. 


The extra factor, 2, that comes into the middle term here is 
from Pascal's triangle; in fact the three terms are multiplied 
by 1, 2, I respectively. 


For the third derivetive we differentiate three times:- 


x? zx 20x? 60x? 
W. $ PT A A 4 SSS a 
ee 29% i le? X Be^X 
z The four products are multiplied by 1, 5, 3, 1 respec: ively, 


Dy s ee o g ola 5.20% 20% 602. 02%, 


This process is equivalent to Leibniz’ theorem, which : ys 


P that the nth derivative of a product u.v. is given by 


Gov), = Uv, + 
o'n NIE eese 


ES us the product, of course, but does not bring out 
vertical and cross-wise pattern, which maites 


Be 


ch more direct and practical. 


7.2.4 Example 10 
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Td en 1 v2 5 4 
CIBC TAE -f +x. x x x? d) 
5- Inx Jf ea be e) eo Sume es f Š- dx = Bp les S v Go 


"3. fo —— shan x)... 
This integral can be found 'By Mere Observation. We observe 
that, except for a numerical factor, the numerator is the 

derivative of the denomimator, so that it is a ln function. 


Finally we look at two examples of differential equations 
Solved by means of the formula By the Compietion or Non- 
completion. We will use Subscripts to denote derivatives, 


as before: so Yo is the second derivative of y with respect 
to x. 


7.2.5 Example 11 

XY3 wD AW? Si Sb 
We recognise here that we would have a perfect first 
derivative on the LFS if we multiplied it by x:- 


E Goya 


T] 
Ul 
PS 

hm 77M 

am 


i 
V 
p 


7.5 DISCUSSION: 


This beautiful written book by Prof K.R. WILL:1MS 
DISCOVER VEDIC MATHEMATICS in Second Edition also shows 
how Weck Sumas can be used in solving examination problems 
at O and A level. The questions are taken from the University $ 
of LONDON school examination( the whole papers for Jun» 1985) — 
Both the multichoice paper and Paper-2 have been taken for 


each examination. 
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7.2 INTEGRATION: 


7.2.1 Example 7 
I= fx/dx The integral of a simple function like 
this is obtained by applying the formula ‘By One more than the 


One Before’. One more than 7 is 8, so the integral is 
ee 
P m e C. 


7.2.2 Example 8 
Eres fix oin dx 


We write the two parts of the product one beneath the 
other, then differentiate one line and integrato the other:- 


à Re 1) x 2 | 


3 sinx -tosx  -sinx 


e » . 
Then using Vertically and Cross-wise we multiply 
cross-wise, as indicated until we reach a vertical product 


E which we can integrate at sight. The signs of the procucts 
^ alternate +, -, +, c etc. 


* P 2 
Re olo ma Tk cosx -e-(exsinx)- J2sinxdx 


ae = = X COSx + 2xsinx + 2cosx + c 


This integration would normally be accom 
applications of ‘integration by parts) 


ro 


plished by two 


Alternatively, We can continue the differentiation and 


tegration until a zero is reached:- 
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Reference: Vertically and Crosswise 


8.1 Sum of Producvs 


First Method Here we employ the sutra 'by alternate elimina- 


tion end retention.! 


8.1.1 Illustration 1 : Calculate 6 x 9 *R E BON EG 

Esch of the three products is a two-digit figure; 
eliminating the first figure in each case, we eve 4+ 6+ 2 
(the last figures of 54, 56 end 12). Hence the last digit is 2, 
with 1 to carry. Now we eliminate the last digits, giving: 
1 (carried) + G + Be +1212 


8.1.2 Illustration 2; Calculate 7 x 9 * 6 xd E LEON NE 


Last digits give : 3 *« 5 40 2 7 
First digits give :6 +2 +4 - 12 
i Answer 127 
8.1.3 Illustration 3: ex 7 * 18 x 9 + due sse 


Here we observe/the four products in question eve s 

42, 2x92 - 9'x 81 = 162, 2 x 7x6- 2k Anena 

2h 

Last digits give: 2+2+444 = 2 end 1 to carry 

First digits gives 1 (carried)++ + 16 + 8 + 2 = 37 

answer 312 

Note thet for each product the last digit is given by the 
product of the last digits. But here in the lest example we are 
beginning to stray into the territory of the second met 5d, 
which will now be considered. 
8.2. Secon eth 1084 s nar on the 'verticelly and crosswise! 


d MethGot 
aq aq sm db Walle wart ata d 
Vedas are the Eterna? Sdurce of All Knowledge 
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Soe 
8.2.1 Ttustretion hz Calculate 43 x, 72 + 54 E 
We are going to carry out two 'vertically end crosswiaw 
multiplicetions multeneously. In the units plece we heve: 
Bax oe 5 il x d 2 10 


Write. down 0, end cerry 1 


a So fer we haves: 43 54 
: x + x 

72 EROF 

E numus 
1 


Nexus. in vhe tens plece we haves 
E ELI x 3 x7 
Note the scope here for employing the first method, We 


now write down 7, end carry +. Thus, so far wi heve written: 


H3 oi 
Uaec ae 
Y 7 9 
3 41 
© Ds : Next, for the hundreds place, we haves 
i5 ^ | (carried) +4 x 7-4 D s 3 e m 
Beca . Hence the enswer is 4770. 


| A more convenient leyout for ue cealeoulotiomn C shown 
. the following exemple, $ 


- DME s« e 
$9 652 x 79 
E 
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8.3 


8.3 Second Order Determinants \ 


Methods for mental evaluation of second order determinants, 

j and more genersliy of sums of products? Make wus cl OF oc 7 

preceding methagse:- oss. ML DOP ee 

8.4 Third Order Determinants 

A third order determinant i5 a layout, or matrix of 

elements specifying nine multiplications ance various additions 

end subtractions, leading finally to a singl: figure. Thus a 

third order determinant is a formula reducin:: 36 -9 figures 


r 


to one. 


| a 6 7$ 
8.4.1 Illustration 6: Evaluate D = i, © he gl 
cee © 


Let us separate the first row from the :econd end third 


by a partition: 


Ee 
Dite e E n 8 
|3 1 9| 


Three second-order determinents arise from t.e second 


and third rows 3 


dg Mis eus ory 


? (9 


28 


Y x 4 "Lo a 
JN I 2 D cla 


d 


The sign of the second of these is reversed (by | s 


ing 8 x 3-5x9 = -21), end the three results, 7, 


ere noted in a fourth row: Ee 


12 - 6 
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&e,h 
2 xz 2B o6z D + 7 x (-7) = —1T9 
D = - 119 
i [-3 7 1 
8.5.2 Illustration 7: Evaluate E = 2 hi 3 
2 8 -4 
— 26 —11 +17 
-3 7 1 
Siete = 2 M 3 
5 8 ae 
E= + 277 | 
8.4.3 Illustration 8 : F = 37 7 o ei 9 
=32 3 ho 5 
19 =] 5 £ 7 


ze 0 
Note that the partitioning hes been applied in verious 
pleces; in Exemple 9 it is by columns, The multiplicstion 


pattern, NC I re 


| now becomes, 


Since inte i 
rehanging rows and columns does not change a 


determi i 
minant, evidentky the Sutra, 'vertica]ly and cros:-wise', 


needs to b 
e understood as applying to both these patterns. 
Note als | 
o that, of the three Second-order determinants 


eal ` es : 5 
culeted efter Pertitioning, that with negati t ; 
ive sign 


contains eleme 
nts spaced one row (or column) apert; adjecent 
; ; 


following example sho 
uld make the 3 
Point clear 


CC-0. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


em 


8.5 Fourth Order Determinants 


Partitioning centrally (either horizontally or vertica- 


lly)we now proceed to evaluate second orden determinents 
side 
either/of tne pertition, 


8.5.1 Illustration 9: 2 5 7 8| 
Evaluate D =  |2 6 2 ir 
3g DEN 6j 
1 6 9 A 
* = + + = + 
-3 -17 -16 E 
BE E I 7 8j 
ee Ot 
3 5 7 6! 
|1 6 9 21 
13 20 15 3 =1 35 


[aes i lat 2. 04 ine "E 
des Bogen pon 
$ qo EOS 


TheSe are pleced sbove the determinant in a un D 


Spaced two epert. | ON 
The second-order determinants Mox 2 


odes in the same sequence: 


a i à 


{ Digitized by Foundation Chennai and eGangotri . X 
š SA 8.6 


e 


j i m, Lo Go we heves 4 
associating the velevant Signs with the : 


Re EUUEDSCT69* e t C090» 
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INVERSION OF MATRICES 
References Vertically end Cross Wise 
9.1 INTROLUCTION 
It is well-known thet the inverse of a 2 x 2 matrix can 
be written straight down. The same ‘procedure can be extended 
to allow inverses of third end fourth degree squere matrices 
to be written straight down. Use of this is made in the follow- 


ing examples. 


9.1.1 Illustration 1: Givens = — }1 3 
2 n 

NO UMS E 1 |* 8 

; -oo denea MN 


The following explanation of the steps applies also to 
higher order matrices, 


Steps for determining the elements of AT! from the elements of 4 


ll. Along the leading diagonal (from top left to bottom right) 
replace wech element by its cofactor. (The reeder is 
reminded that the cofactor of the element in the ith row 
and jth coiumn is obtained by crossing out the row 'end 
column containing the element, taking the determinant of 
what remeins, end multiplying by Eye). 

2, "Elsewhere replace each element by the cofector of its 
mirror-imege in the leading diagonal. E.g. the mirror- 


image of 2 is 3 (in matrix A above), and the cofactor 


of this 3 is =a: 


3 Divide by the determinant of 4, ta] 
. x A ^ © 1 Li f B 2 1 2 31 
lustration z: Find the inverse o i 
QA coe dal : : 2 
acq ad sfagafa Eo 


Ba mg ma $ mafa semp NA did 
Vedas are the Eternal Source of All Knowledge 
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CMS of B times the ith column of B, or vice-verse, yields 
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9.2 
SES 2, 18 a =i 
golmeign NS 35 —10 =g 10] d 
-11 5 3 | 


STEPS 


Replace the top left-hend digit by its cofactor, 


5 2 
4 M a 18 
Similerly, for other elements on the leeding diegonel 
1 2} 
replece 5 by |! 3/.-5, a |}, — gi 


Other elements ere replaced by the cofectors of their 
mirror-imeges in the leading diegonel. E.g., in the 


first column, the + is repleced by the cofector of 2, 


viz = s RE -10, and the 3 is replaced by the co- 
fector of the top right-hend 3, viz [5 ; 2 S c s 


The divisor, | By ; is obtained from the first row of B 


the first column of B'!, More generally, the ith row 


Ts 


Evaluate 
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EXAMPLES 


M = 4 
À i 13 


e» (e) 
ES 


= 
Li 
No Fw 


SFY 
DOS 


the following 


LEPO, 


My, 


(M 


I 


9.3 


; si _ Digitized by Arya Samaj Foundation Chennai and eGangotri k 
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PF. fa CHAPTER - 10_ 
f S ET? [7] 
(0.1 . INTRODUCTION: xe q 


A Tn qi- chapter ue consid 
er hou to change a pol a 
to obtain another whose roots are i POR DOES 


j related to the original equation 
by being - 


qs Opposite in sign, 
8. ^ | Reciprocals, 


Cv .' . Multiples or sub-multiples 


Di- Increased or reduced by a given E : 


10.2 To obtain an equation uhose roots are opposite in sion to 
those of a given equation, 


Ue transpose the sign of every alternate term, beginning uith 
the seconds 


10.2.1. Illustration 1 :- 


1) x^-2x? = 13x? + 38x -24 


2 


0 has roots 1, 2, 3, - 4, 


x 2x? - 13x” = 38x -24 


O has roots -1, -2, - 3, 4, 
10.2.2. Illustration 2 ;- 


DRC AG OS: has roots 3 , - 3. 


2x? - 5x - 3 


ti 
e 


has roots -3, 3. 


10.2.3. Proof If f (x)= Q is a polynomial equation, and if -y = X, 
then f (-y ) = 0 is satisfied by every root of f(x) cQ en 
~ its sign transposed . f(-y) = 0 has roots opposite in sign 
to those of f(x) “fi and since successive Dee in any a 
polynomial alternate between odd and even powers of the 
unknown, subteitutiRg -y for x effectively changes the sign 


of alternate terms. 


10.3. To obtain an equation whose roots are reciprocals of those in a 


given equation. 
We reverse the order of the coefficients: 
2 -8x +3 = 0 has roots 3, 1, -3. 


0.5.4 Illustration 3 s= 2x + 3x 
the coefficients are 2,3, -8, 3,. 


3x? -gx? + 3x +2 20 has roots 2, 1, - E 


í Illustration 4 z- aa faga fa. 
(103,2. 15x^ -13x fad wit ins De e Who 5 
2x V edagsare, the Etemal Soutcecoft All QW 
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NS 
Proof If f (x) = 0 is a polynomial equation, and if x 2 
then iG ) = 0 will have roots reciprocal to those of F(x). and 
But nekin the substitution x uill, on multiplying through 
. by the appropriate power pf y give a polynomial equation with 


Teversed coefficients, 


Bon lif ax? + bx +c =0 
=5 + > +c = 0 becomes a + by + cy? = D 
y ie. cy + by +a = 0 


10.4 To obtain an equation yose roots are all equal to those of a 
given equation multiplied by a given number. 
This comes under the '-roportionately'! formula of Vedic 
mathematics. 
Ue multiply the coeffi»ients of the given equation by successive 
i powers of the given nunber, starting with zero: 
Oa stratioplSis x. +12 x 15 = 9 has roots 3, — 5. 
X Suppose we uant an equation with double those roots, ie. 6,-10. 
Multiply the coefficients by 2°, 2!, 22; 
x^ c 2.9 PS ot 
, 2 
| Or X^ + 4x -6t = 0 is the required equaticn, 
| : 2 i 
| 4.2, Illustration 6:x^ + 2x -15 = 0 has roots 3, co 5, 


. For en equation with zoots 14 


For an equation with roots 


9, -15 ie. 3 times the original 
roots; 


CR a qus = 19 


x. 


By -= 2% ie. half the original 
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10.4.5, Illustration ; 6,2 


| the roots, 


Multiply by 24, 3 


10.4.6, Proof í aon * | 
L5 n gu cw polynomial equation, and if y Ses 
-xn, 


then r(X = wi 
(E) O will have roots n times those of f(x) = Q, 


5 


mut air SE 
(<) = 0 then yP,f (č ) = 0 where p is the order of the 


polynomial, 


Ed. Lf gx cipes NR 


or ay + nby e n^c = 0, + 


ee 


an. . 
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CHAPTER - 11 


GE SPE DTD 20. carson; 


Ten. ae see 


oe 
eh Gan 
11.1. INTRODUCTION ; 


The method of series solution of differential equations is 
well-known. Bringing to bear the vedic mathematical system of sutras 
of Sri Bharati Krishna Tirthaji makes this a very powerful approach, 


as is shown by the following examples, 


The procedure is applicable to a uide rance2 of problems, in 
particular those uhere boundary conditions are giver at the origin 


or at a single point. 


We start with a simple linear example to Illustrate the 
method, Except perhaps for the lay-out: the procedure »f the first 


example is familiar to western mathematicians, 


11.1.1. Illustration 1, 
Solve 2y + 3y' =. 18 reos ado999co (1) 
given y' (Q) = 4 
Here, and ise] this Chepter, Ww" 6 aay 


and y' (0) = 52 evaluated uith x - 0 


An expjanation of the steps. will be given shortly, bus the 


Complete working and solution appears finally as follous:- 
3 4 0 eae 0, 
y a + bx + CX + dX tex v dooccocoo (Zo) 


y! =b + 2cx + Sdx* * 4ex? + Sfx^ OO ob eoi) 
4 Ü 0 0 0 


i.e., the solution is, y = 3 + 4x exactly 


Explanation | 


By Maclurin's Theorem, a series expansion can be used f r y, 
8s in Equation (2). Differentiating gives Equation (3), succes.:ve 
| Coefficients of x bang arranged in successive columns. Purely iif 


| Purposes of explanation ue qid adu MESA c following leyout:- 
| aq agi ara osa sere ig did 
Vedas are the Eternal Source of All Knowledge 
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Coefficients Column K A 
hl ue IS n 3 4 
i +... ——_—_ 3 
2 y =a + bx + cx +: dx Tee Re ROW. | M 
$ EN 2 3 B 
3 y! b + 2cx + 3dx + 4ex *o.0...... ROW 2 
18 + 8x Row 3 


The left-hand side of Equation (1) translates into 2x Roy 4 
+ 3X Row 2, and the coefficients !2!' and '3! have here been placed 
in a column on the left as a reminder, To facilitate the working, 
the right-hand side terms of Equation (1) can be laced in a third 
rou. Thus for each successive column ue have, 
2 x Row 1 + 3 x Row 2 = Row 3, 
in accordance with Equation (1), And each succes: ive column yields 
the next of the unknown, 8, Ba. Gy (lo Veg COD REA 
The sutra here is, 'by alternate elimination and r:temtion! 
Since y' (0) = 4, b = 4, from Row 2 


Write this in place, as shown in the Complete solut.on., 


` To find ‘a’, Column 1 ( absolute terms only ) gives u., 
2A + 3b = 18 

Since b is known to equal 4, the mental procedure is, :educe 18 

by 3 x 4, giving 6, and divide by 2 to obtain a 3. Nou u co 190 


above 'a' in Rou 1. 


EE far ue have: 


y = a + Dx + cx? MONO Oo OIE 
y! = b + 2cx + Sunc E E. MM 
(4 


Similarly , in Column 2, 
Z9 m 8 % 29 E) 
2? =8-2x4=0 
c = 0, etc, 
The same procedure shows that all subsequent terms are zero, nd 


y = 3 + 4x exactly, 


The next example introduces a non 


; 5 -linearity, namely tie 
erm y , 
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41.1.24 Illustration 2 e2 


Solve y'! = y? + 4 + 2x? ESSERE S oom 


Where y(0) = 0, and y! (0) =0 


The working can be written down as follows; 


ÉL 


1 a 
k ' 


Column I II III IV 


: i VI yee VIII 1 IX X 
0 0 i 0 A 0 = 0 0 
r x 2 EEG 4G Sie 
y= 2a # Dx + cx + dx + ex + fx + gx + hx BERT ae qus 9 
3. 4L 
Wie see 2 5 0 45 RUNE RR 
= 26 + 6dx + 12ex^ + 20fx" + 309x" € 42hx^ + 5Eix +72jx +..(3 


Explanation 


From the boundary condit&ons ue have a = 0 and 3 = 0 As before, 
we work with coefficients af x, in succession , each s:ep yielding 
another of the values of b, c, d, oee enee 
To conform with the left-hand side of Equation (1), th: successive 
terms for y? are given by successive duplexes ( or duardua-yogas)-* of 


Equation (2) 


For tct 


From Column 1, 


2c + a? - 15 


Since ue are eliminating all except the absolute terms. ar | since 


a E 0, the mental procedure is, reduce 1 by O0 to obtain 1 e: the value 
of 2 c. Hence ue put 2c = 1 and c = à, as shoun in the comple:» solution. 
For 'd' 


We now eliminate all terms from Equation (1) except for :he 


cuefficients of x. The duendua-yoga of y? here is 28b = 2 x 0 x 0, and 


from Column II we have, 
28b +6d=0 


d 0 


For 'e' ( Column III ) ; 
The dwandwa-yoga is now 2at + b^, and we have 
oxox d+ 0^ + 12e = 2 
we write 2 above 12e, and 1/6 above e. 


For !f' ( Column IV) | 
in Equation (1) is zero, ^e tern 


EA 3 
Since the coefficient of X 
-2ad-2bc, whic. is 


| in y't equals minus the duanda-yoga term, SUAE 
And so the solution continues. Had y (0) not een 
the tuo sol.tions 


| Zero; hence f = D. 


zero there would have been two solutions. As it is, 


Coincide. ) ) 
s two solutions, both of which ar: given. 


The next example ha l 
= 1, and so 8 series ex ansion 


The boundary conditions are given at x 
in powers of (x - 1 ) is used. 
CC-0. Gurukul Kangri Collection, Haridwar 
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11.1.3. Illustration 3 ; 


Solve ^ 2y + (yt)? + 3y'' = 2 exp(x) + exp (2x)......(4) 
given y(Q) = 2, y*(8) =1 
Here the presence of (y)? might lead us to expect two solutions, 
but being given y'(0) = 1, there is only one solution, We first 


expend the right-hand side of Equation (1) as a power series in»; 


E 6 
ly +(y)? Gt 3 + 4x + 3x? e REC i X^ 4 ey NEUES E ani Ex Te. 
. 4. v d [J 
1 o y T 
2 2. 2 g a 5 6 , 
Let y = A + Bx + Cx” + Dx” + Ex + FX^ + GX + Hx U 000Doco 
o diia d = 0.32107 
1 Sg o 
p =B e X o AEX a SEX + 66x" 4 7THxP 4 Bix? Hou. 
2 7 
0 7 9? 


2 4 


EMEN EEA S 20EX a SUGx~ + 42H)’ + 561x +i. 


I.e, the solution is : 


ye2 0X5) c ONOGAR14G15x° o........ 
LEEREN ANA do 14619X eere. 


a 


11.1.4. Illustration 4 s- 


1 
Solve y?y' 4 (yt)? E 6(24x)* 


OOo QU Ga 
given y (0) = 4 
We make use of the vedic method Rar finding the square :oo0t 
of a polynomial or power series, This is essentially the same as 
that for finding the square root of a number in ¢@imal form - 


we. 


Initially we assume a power series for y, and allow the 
successive terms of y^ to unfold above it, the first derivative weing 
placed below. Since y (0) = 4, a = 4 and the first term for ye j: 
+2 (or - 2, leading to another solution ). 


The solution proceeds : 


YO FUR DM ME 
é 
a * DX + cx * dx * ex ^ + Px? + 


< 
li 
o 


+ 20x + 3dx^ + 4ex? * 5 ex^ * 69x? 


"UO06000000 
Nou Equation (1) can bo reuritten, 
y! (y? ur WU y ET XUL ERE M ce ie. (2) 
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Honce, proceeding vertically and crosswise, the coefficient of 


2 comes to 6(3d) + 3x2 + 4x (3d) 


yhere the right-hand-side '6! is the coefficient oF x? on the 


ripht in Equation (o Hence d = 0. 


Continuing in this way we find that 


y=4+4 4X +X 
2 
zm (US ay xe) exacuby. 


This is ane of four solutions, 


QO 


flies 2. Transcendentai Equation 


A special case of equations such as those presented so far 


is one containing no differentials, but simple terr in y, and 


X. This` 28 san x UT transcendental 


iea grossuise 
a UO 


functions of y, and functicns of 
avi variables, 


equation, differing ftom these of Chanter 4 
one being considered to be dependent upon the ie - 


Wooo MENG awon iS Sec 
Solve y = my S414 o Ks Gi, 
where y = y(x) 


Assume that 


yoa a ED: ane + dx? 4 ERA LP XU PM (m 


Substituting in Equation (1) and differentiating u.r.t. x: 


0 <j 0 i o 2 
2 3 4 Le 
b * 2ex + Sdx + 4ex PSPX + 69x 
a + bx * exe + dx? + ex" SET A ox 
à. 4L 
1 0 -3 i s T6 0 192 


i 1 
ü S Ur 0 c Q 32 
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Considering only absolute terms, we have, 
3 Ly 


b(24b) = 24 
i.e. we seek tuo numbers differing by 2, whose product is 24, 


clearly 4 & 6 or 4 & -6 fit the bill ( hence a doubling up of 


the number of solutions ). Using 4 & 6, we have b = 4. 


The solution continues: 


ài 
ye e 2 4X P 900000000 Rou 1 
‘ee 4 
MEE a * bx thon eee eee s Row ja 
y! = b + 2 ox + 3dx 4 Goo Row . 


r 


We are now ready to consider the coefficient cf x, in 
Equation (2). The left-hand side of Equation (2, is | satisfied 
by ( mentally >) adding Row 3 to Row 1, and multi lying cross-wise 
-By Rou Jo i. e. i 
sy s6 s (9 ES 


WO m d & EXAMENS 


ed 


the coefficient of x is ( 1.26 ) x 4 4 6 x 2c. Anc this 


= must equal 24 ( *rom the right-hand side of Equation (:). 


22, 


9 process, the nex? 


ERE S on 
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STEPS Equation 
| By observation, v (D) e qg is a lution S | (1) 
| Rc 1 (2) 
Equate coefficients of unity: b = 0 (3) 
d n n 3 4C = -2 (3) 
a a . o8 x? e 3d 20 (3) 
a un e xó : Be = À y (3) 
; i "ox 4, 406-0 (3) 
EC x E CUM CC Mop o (3) 


A solution is s 


RS CORE ingle © 
y= 2X Ó TE” + 79D * LISSE 


o ——ÓMÀ —Ó— MÀ —— M À—À—M—À € € RT — —À — e — —À ar 


ohia ie the only real solution of y - 1ny = 1 


a 
Ja 8 aS A ee fey NS aos eS NS (Cy = 4°94 2x) 
2. y! « (GH)? = 676x4 + 62x! + 378x?  (y=2+áx+6x? 413K") 
| +.108x + 20 — | : á 
[3 yi? ey! = y = ctox s i e 126x2  (ymax s2x3 x qux dy 0 
| $ 8X q4 i ; 
. "OCC na ME DEM (ye ( qe ) 


* 


- Be Wu $ By! & By e ES a ax Cy = SED 


2 


E. Dy 2 yo 4 6y = 5 exp (x) + 6exp (2x) ( yez 


4y' + 7y +2=2 + 23exp4x - 11expx (y= exp ( 


ym wm 
Ir Y 
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Use Anurupyana(aqeut ) and Ad 
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x^ +12 x + 36 
Seem, von BIS 
Bo 

3x? + Sr ed 14y? 


2A Y 6x + 80 


bx? + 10x - 6 


2 xe + l$xy + 6y? 


d x? - 25 y? 
9x? *4xy — 5y? 


xê + Thx - 5/6 


3x? + 19x + 6 


7x? - 6xy - y? 


x^ - 5/3 x + 25/36 
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15 x? - 17 xy - liy? 
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BE + lix +9 


bx? — 16 y^ 
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X VINIA JA X 
N 14 a 
X ; fen : st X B 
gs 3negecHdo AEAATA ÄTA, HEP (ASA) x 
x X m 
N 
Se SPIRITUAL STUDY GROUP (SSG) RS 
f E 
T Aaa FT gaara am, qx aa arefea afe à Wl, ata AAT mI sw ster ag Sa C e i 
x faar Hl saar mx del qud wi site GH al ESSI À 1A aI aA ZZ UH aaia qaa WaT ce 4 
d qq aT 8 fx SHIR Ug AG AAT GA: UH Ae ATA EE aq fara qx  qantaaqsi zx qd er X 
A 3 
XX aga afas ugrafzurfag gUex faxrsrama g | RUN ux rai audi GTA un TAIT Wo 7 
X ous i x 
SK STF ATA BI ATA Pr GT | 5 
~ f£ ? 
Xx GA dl Saa «T aaa gl AAT ATE È A gY, faa AI goi AMAT gI l MATA TATA AIT X 
x A M E - Cx Nu 
x al yatera) gaa Beat dl? Gal, arga sal, adaa GIU | e v 
X &qer areas ara gt Var B TT gu mnl Hi WAT F fetu ase mu WORT Qd e 
X v e fasma X 
Aw 
With a view to creat an opportunity for all on the university campus and the city, to know x 
X about our rich cultural and spiritual heritage and its validity and significance in the moderi, scientific X 
E age, a spiritual study group (SSG) has been formed. X 
: X 1. Study, teaching, research and publications in Vedic Mathematics and Ancient Sciences, XK 
X 2. Lectures, demonstrations and films about the Spiri i itati AX 
; j t piritual Science and meditation. 
S. XK 
6 3. Visits to the centers of Spiritual Sciences. X 
X 4. Spiritual and devotional meetings. X 
X 5. Thought bulletin to Spread elementry spiritual science. e 
5 Whether you are a child, or a student or a house wife or an old man, SSG hasa scheme to : 
f. ‘ E 
e. offer to you which can make you enjoy peace,develop poise and'tnere by help in your over all growth. es 
X ANCIENT-VEDIC MATHEMATICS (A Magic Till Understood) X 
Ne NA 
an Salient Features—A complete System. A boon for all competitions. With a firm scientific AR 
H . " . M 
7S footing. A revolution in concept of learning. Revealing mysterious qualities of numbers. Simple w 
x short, mathematical processes often with magic speed. Requires no prerequisite courses. Very frequen- Se 
e _tly supersedes calculators, 2 hours/day for 11 months of it equals 12 years of normal course in maths. > 
" N 
MK. Two Seminars and one workshop on Vedic Maths have.been organised. Xx 
2 z M ^ 
se Ancient Vedic Maths-Pushp mala-is-being. published. ^ 
x Few opinions about Ancient Vedic Mathematics :— Se 
x The essence of Vedic Maths System is that it is simple, direct, one-line and mental. The Vedic Xx 
WK sutras are easy to remember, easy to understand and a delight to use. The variety and simplicity or X 
2 Vedic methods brings fun and amusement. X 
x b s X 
y K R. Williams (U.K., 
X j X 
x —'"'|t is tempting to think of them (Indians) as computer scientists..................-.. Let us not forge x 
x that among the great accomplishments of the Indian thinkers were the invention of zero, and of x 
xe the Binary number system a thousand years before the West'' X 
x Dr. R. Briggs of NASA, California, 3% 
3 in Jl. of Artificial Intelligence, Spring, (85) X 
x — Increases devotion towards our INDIA and its ancient Culture. "s 
N 
> —lf Vedic Maths was taught in every school, Computers would have developed in India. T 
x S. S. G. organises Courses, Correspondence courses, Demonstration lectures all over A% 
x INDIA on Vedic Mathematics. It also publishes and distributes 16 books on Vedic Maths. X 
For any other details kindly contact : aK 
id : : 
Dr. Narinder Puri a 
X px 
v Reader, Civil Engg Deptt. University of Roorkee, 41/2 Amod Kunj, UOR Roorkee-247667 (UP) Inda 3X 
X 
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